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THE EDINBURGH UNIVERSITY FESTIVAL 
HE brilliant celebration of its three hundredth anni- 
versary by the University of Edinburgh last week 
suggests some reflections on the connection between Uni- 
versity progress and the growth of Science. One of the'most 
remarkable features in these festive proceedings has been 
the preponderance given to the recognition of the claims 
of scientific research to University distinction. A hundred 
years ago and less, had such a gathering been thought of, 
the great men who would have been invited to receive the 
highest academic honours would have been learned scho- 
lars, eminent professors of the medizval branches of 
education, with perhaps a few distinguished medical men 
and doubtless a good many candidates whose only claim 
would have been the possession of a hereditary title of 
nobility. But now a new host of competitors has arisen, 
and upon them have the laurels of the University been 
mainly bestowed. Physicists, chemists, physiologists, 
botanists, geologists, and other representatives of modern 
science have almost elbowed the older philosophies out 
of the field. In the pzan sung at every meeting of the 
festival the brilliance of scientific discovery, the prowess 
of scientific discoverers, and the glory shed on the Uni- 
versity by its connection with both have been the chief 
themes. 

This great change in the objects of University recog- 
nition has been silently in progress for several generations. 
But it has never been so openly and strikingly proclaimed 
as during these recent meetings at Edinburgh. It is not 
that any formal alteration has there been made in the 
curriculum of study. On the contrary, the same subjects 
are still required for degrees in Arts as were demanded 
centuries ago. Outside the conservative government of 
the University there has, however, been a steady growth 
of modern ideas, modern life, and modern science. To 
the Medical School, in the first place, must the credit be 
assigned of fostering this wider culture. Its professors 
have thrown open their old monopoly of teaching, and 
work harmoniously with their competitors outside the 
walls of the University. They have cast aside the ancient 
inefficient system of mere prelections, and have introduced 
practical teaching into every branch of their science. To 
pass from the state of things in the youth of these 
teachers to what they have now made it is to cross a gulf 
such as might be thought to mark an interval of some 
centuries. Everywhere we see practical scientific re- 
search taking the place of musty lecture-notes and dry 
unproductive text-books. Not only have the professors 
aimed at being successful teachers, but many of them 
have themselves led the way in original distovery. They 
have likewise kept themselves and their students abreast 
of the progress of research all over the world. Hencethe 
‘names of Continental men of science have become house- 
hold words among the rising generation. We can readily 
understand and sympathise with the uncontrollable out- 
burst of enthusiasm with which the students greeted the 
actual appearance among them of a Pasteur, a Helmholtz, 
and a Virchow. 
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Silently and unconsciously perhaps te Universities are 
passing from the exclusive domination of the older learn- 
ing. At Edinburgh the emancipation is far advanced, 
but has yet to take shape in a definite rearrangement of 
the curriculum of study. No thoughtful scientific man 
would advocate a merely scientific education. The 
foundations of every man’s culture should be laid broad 
and deep in those humanising departments of thought 
which the experience of centuries has proved to be admir- 
ably fitted for the mental and moral discipline of youth. 
But the day is not far distant when it will be acknowledged 
that modern science must be admitted to a place with 
ancient philosophy and literature in the scheme of a 
liberal education, when in all our Universities provision 
will be made for practical instruction in scientific methods, 
and when at least as much encouragement will be given 
by fellowships and scholarships to the prosecution of 


| original scientific research as has hitherto been awarded 


to classical study or learned indolence. 

To those who hopefully look forward to the widening 
and broadening of University culture the Edinburgh 
festival is full of encouragement. Such a gathering of 
representative intellect has probably never before been 
assembled. Delegates from the oldest and youngest 
Universities of the world, from societies and 
other learned bodies, brought their congratulations to 
their northern sister. But they felicitated her not so 
much because she had been a successful educational 
centre for three hundred years, as because she had held 
up the torch of scientific discovery, because her professors 
and graduates had widened the boundaries of knowledge 
and deciphered new pages in the great book of Nature. 
If such has been the result of the trammelled past with 
all its hampering traditions and vested interests, its ob- 
structions and jealousies, what may we not anticipate for 
the liberated future! After the lapse of another century, 
what new conquests will there not be to chronicle, what 
new realms of discovery to celebrate! In this ever- 
advancing progress, the University of Edinburgh, which 
has done so much in bygone years, will doubtless more 
than hold her own. No centre of education and research 
has greater advantages in its favour. The comparatively 
small size of the city, the proximity of its lecture-rooms, 
laboratories and libraries to each other ; its vicinity to the 
sea on the one hand and to a varied and picturesque 
country on the other, combine to offer exceptional advan- 
tages to the student. Not the least of its attractions is 
its own unchanging beauty, which never ceases to appeal 
to the eye and to stimulate the imagination. Long may 
Edinburgh remain a beacon of light in educational ad- 
vancement, in the cultivation of scientific methods, and 
in the march of scientific discovery. 


scientific 


PRJEVALSKY’S TRAVELS IN CENTRAL ASIA 
Third Journey in Central Asia. 
Khami to Thibet and the Sources of the Vellow River. 


From Zatsan through 


By N. Russian. (St. Petersburg, 
1883.) 
HIS large work is the complete account of the third 
“journey of Col. Prjevalsky to Thibet, notices of the 
progress of which from time to time appeared in our 
pages during the year 1880. The first journey, it will be 
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remembered, was performed during the years 1870-73, 
when this distinguished traveller reached as far as the 
Lama monastery of Cheibs2n near Lake Koko-Nor, and 
to Tsaidam, but was forced to abindon his intention of 
going to Lhassa, and so retraced his steps to Alashan. 
From thence he went to Pekin, and returned to Siberia 
across the Desert of The second journey was 
undertaken from Kuldja to the Lake Lob Nor across the 
Tian-shan Mountains. On the third journey Col. Prje- 
valsky started from Zaisan, passing through Barkul Khami, 
Sa-tzhei, and Tsaidam, where he reached the country he 
had explored on his first journey. He now proceeded to 
carry out his former intention of going to Lhassa, and he 
struggled over the great plateau of Tan-la till he reached 
the town of Boomtza. At Nap-chu, in the neighbourhood 
of this town, he was informed that he would be allowed 
to proceed no further in the direction of the capital of the 
He was then a little more than 160 miles 
from Negotiations were useless: he was not 
allowed to proceed. Contenting himself with taking a 
portrait of the messengers from the Dalai Lama, he turned 
northwards and retraced the long and wearisome march 
across the Tan-la plateau. The winter of 1879 80 was 
occupied with this march and with the observations upon 
the manners and customs of the people, as well as inves- 
tigations into the flora and fauna of the district he was 
passing through. Prjevalsky possesses in an eminent 
degree the buoyant spirit of the traveller which enables 
him to observe calmly and critically the surroundings in 
which he finds himself, even though he is overcome with 
hardship or pressed by the weight of disappointment. 
Returning to Tsaidam, he set out on his way to Lake 
Koko-Nor, where he had been in the year 1873. He re- 
mained in this neighbourhood for some time, and he 
followed the course of the Hoang-ho for about 150 miles, 
This part of his journey took him over new ground, and 
his explorations of these upper waters of the Yellow River 
or Hoang-ho are of the utmost value. He followed the 
course of the river as far as Gui-dui, which forms an oasis 
amidst great arid mountain-chains It was so difficult to 
advance and forage was so scarce that Prjevalsky turned 
back from the Hoang-ho and directed his steps towards 
Lake Koko-Nor. ‘The rain, which had stopped for a 
time, recommenced, and was often accompanied with 
severe cold, which added materially to the discomforts of 
the joirney. The monastery of Cheibsen was revisited 
after the lapse of about seven years, and there Prjevalsky 
was well received by the priests, whose acquaintance he 
had made on his former visit. The journey was continued 
through Nan-shan Alashan amidst the wildest 
mountain scenery, till a descent was made upon the great 
Desert of Gobi. The change was great from the high 
mountains of Pan-cu to the waterless expanse of the 
desert, but Prjevalsky was always ready with his note- 
book as well as with his gun; and the result is that this 
volume contains a mass of information for the ethnologist 
The return was made in 
This is 


Gobi. 


Dalai Lama. 
Lhassa. 


and 


as well as for the naturalist. 
safety through the desert to Urga and Kiakhta. 
a brief outline of the journey recorded in these pages, and 
the only regret one has is that so few amongst us can 
read the language in which it is written. It is to be 
hoped that the volume will ere long be translated into our 
own language. 
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The simplicity of the style, the novelty of the subject, 
the interest of the narrative, and the personality of the 
writer, who has reached such a high position amongst 
adventurous travellers, combine to make this a most i: 
valuable acquisition for the library of the naturalist as 
well as of the geographer. Very many new species have 
been obtained of both plants and animals, and one of the 
most important of the discoveries recorded is that of 
new species of horse. Polyakoff has proposed to call 
this new species (of which a specimen is to be found in 
the museum of the Academy of Sciences in St. Peters- 
burg) after the discoverer—Fguus Prjevalskitz. But the 
new species of plants and animals are so numerous that 
it has been proposed to apply a special name to the flora 
and fauna of the district, which are found to differ con- 
siderably from those of Western China. 
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OUR BOOK SHELF 
Deutsche Kolonien. Ein Beitrag zur Besser Kenntniss 
des Lebens und Wirkens unserer Landleute in allen 
Erdtetler. Von Karl Emil Jung. (Leipzig: Freytag, 
1884.) 
DR. JUNG is well known as an accomplished writer, both 
on the scientific and economical aspects of the Australian 
colonies, in which he spent some years His present 
brochure is one of much interest, though its immediate 
subject is beyond our scope. Itis a curious fact that 
though the Germans have no colonies, they are probably, 
next to the English, the greatest colonisers of any Euro- 
pean nation. Even according to the census returns, the 
German population of the United States is very great, 
and as Dr. Jung shows, it is much greater than it seems, 
for many of the earlier colonists have Anglicised their 
names, and been absorbed in the general population. To 
the culture of the States, and indeed to the intellectual 
side of all the colonies in which they have seitled, the 
Germans have largely contributed. Dr. Jung gives 
interesting details of German migrations into England, 
Russia, Australia, South Africa, as well as the States, and 
from the ethnological standpoint his little work deserves 
the attention of the scientific student. 


Catalogue de la Bibliothique Japonaise de Nordenskjold. 
’ Coordonné, revu, annoté, et publié par Léon de Rosny. 
(Paris, 1883.) 

THIS collection of Japanese works in all departments of 
literature, which appears to have been collected by Baron 
Nordenskjéld while in Japan, has been presented by him 
to the Bibliothéque Royale at Stockholm. The editor, 
the veteran Japanese scholar, M. de Rosny of Paris, has 
not been satisfied with a bald catalogue, but has in many 
instances added descriptiv: and analytic notes of the con 
tents, the character of the work, and its place in Japanese 
literature ; and although the collection can hardly equal 
in extent and value those of several European libraries, 
we are not aware that such an excellent catalogue exists 
in any European language. The whole contains about 
1000 works in over 5000 volumes, and is divided and sub- 
divided by M. de Rosny with much nicety. The scientific 
works are not very numerous. On the exact sciences 
(arithmetic, geonetry, algebra, astronomy, &c.) there are 
only 104 volumes, and on the natural sciences 445. But 
most of these are dated prior to the opening of the 
country to foreigners, and to the student who could 
examine them they would present an interesting pic- 
} ture of the state of scientific knowledge at various 
| periods. 
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[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 

t as No notice is taken of anonymous communications, 

lave [The Editor urgently requests correspondents to keep their letters 

as short as possible, The pressure on his space is so great 4, 

that it is impossible otherwise to insure the appearance even thejy 

of communications containing interesting and novel facts.] 
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Instinct of Magpies 

[ HAVE read in NATURE (p. 428) your correspondent’s letter 
relative to the instinct shown by magpies in Scotland as to the 
time for commencing their nest-building, which goes so far as to 
assume that this particularly cunning bird is capable of fixing a 
certain day in March (the Sunday after the 16th as I remember) 
as the invariable time to start the nest. And the writer observes 
that it would be well to ascertain if difference of latitude made 
any difference in the magpies’ calculation. Now I live in the 
south-east of Ireland, a good many degrees south of your 
correspondent’s Scotch magpies’ locality, and it so happens that I 
have for the last twenty years observed the nest-building of 
magpies, who have enjoyed undisturbed possession, and who 
invariably build in the trees close to my house. It is curious 
that this colony (if a single pair may so be called) never in- 
creases—four young ‘‘mags” are brought out every year—but 
though I have observed congregations of ten or fourteen at times, 
the breeding birds never exceed two. The young birds never, 
like rooks, join a colony near their paternal nests, but are 
shipped off to new localities. I could mention many traits of my 
magpies’ instinct—‘‘ their tricks and their manners”—but will 
confine myself to the nest-building. They never repair or re- 
occupy an old nest. A new one is constructed every year, and 
always, each year, in a different tree. Their nest-building is a 
serious labour, and takes a long time. So they begin early in 
February, selecting the sites often with much deliberation. The 
work is entered on very early in the morning, and the ‘‘ mags ” 
seldom work in the daytime. About the end of March this 
domed nest with its two openings is finished, and the laying of 
eggs commenced. I am quite certain that the middle of March 
is not the time of beginning the nest, and this is important, as 
the claim set up for the magpies instinctive knowledge of dates 
therefore falls to the ground. I do not conceive it possible to 


prove that in this particular magpies have a more highly developed 
instinct than most other birds; all have their normal time of 
nesting, although there may be cases of abnormally late or early 
building ; but as to the magpies or any other bird being able to 
fix dates exactly to the day, it is unproved and incredible. 
Inisnag, Stonyford, Co. Kilkenny 


JAMES GRAVES 


Cats at Victoria Station 


Tuat the cats should repose comfortably amidst all the noise 
and vibration of a busy railway is not, after all, to be much won- 
dered at. Animals much more defenceless and timid have found 
out that they need not be afraid of either the vibration or the 
trains, although they do not seem to have discovered that if they 
get in the way of the trains they are either maimed or killed. 
For instance, along the London rand North-Western Railway 
between Manchester and Liverpool, which carries an enormously 
heavy traffic, rabbits burrow almost immediately beneath the 
ballast forming the permanent way, and I have often seen them 
sitting nearer to the train than most human beings would like to” 
stand. It is strange, however, that along this line of railway, 
which is one of the oldest in England, neither the rabbits nor 
the grouse and partridges have learnt that, though the train is 
not to be dreaded as a man is dreaded, it is usually fatal to those 
who are struck by it. All these creatures, as well as hares, 
pheasants, &c., are constantly being run over by passing trains. 
A hen grouse or partridge will frequently take her brood on to 
the railway, no doubt for the purpose of dusting themselves, and 
meet with this fate. The survivors, however, do not seem to 
take warning by the occurrence. ‘The same may be said of the 
telegraph-wires, against which the birds are constantly flying. 
The number killed in this way is considerable. This is the 
more remarkable because along this line wild animals have had 
such a lengthened experience of rail and wire that one would 
suppose it might have taught them wisdom. 

RoOOKE PENNINGTON 


Wild Duck laying in Rook’s Nest 


WITH reference to Mr. Willmore’s note in NATURE (p. 573), 
I have met with several instances in Lincolnshire of wild ducks 
nesting at a considerable height above the ground—once in 
an oak in a plantation in the old nest of a carrion crow—in 
ivy ona ruined wall, and on the top of a straw stack; once 
also on the roof of an old bean stack in the marches. I have 
known a wild duck nest on the ground amongst brambles and 
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rough grass in the centre of a plantation a mile or more from 
pond or running stream. JoHN CorDEAUXx 
Junior Athenzeum Club, April 21 


Science and the Public Service 

THE public are greatly indebted to your correspondent fo: 
drawing attention in NATURE of March 27 (p. 511) to the 
astounding proposal of the War Office to adopt the scheme of 
examination described by Lord Morley in the House of Lords on 
March 27—a scheme so absolutely retrogressive, and opposed to 
the recommendations of the Public School Commission of 1862 
and of the Commission on Scientific Instruction in 1872 (com- 
posed of many eminent men and presided over by the Duke of 
Devonshire), and to the rapidly strengthening opinion in favour 
of education in science. The Government must be asked to 
withdraw the scheme. S. 

Whittington, Chesterfield, April 16 


THE HONG KONG OBSERVATORY 


I. It was found to be impossible to select a suitable site 

for the new Observatory near the city of Victoria, as 
the mountains shut off from view a large section of the 
southern sky, extending up to 25° of altitude. It is for 
the same reason impossible to determine the direction 
and velocity of the wind accurately near the town. 
Besides it is likely that the ferruginous rocks would 
deviate the plumb-line, not to mention the magnetic 
needles. 

2. The Observatory was therefore built on the peninsula 
of Kaulung opposite. It stands on the top of Mount 
Elgin, a small hill built up of decomposed granite, rising 
abruptly on all sides from the surrounding level ground, 
and culminating in two humps distant over 300 feet from 
each other. The top of one of these is flat, and forms, 
roughly speaking, a circle of about 200 feet in diameter, 
and r1o feet above mean sea-level. Here the main 
building is situated, about 75 feet south-west of which the 
stands for the meteorological instruments, including the 
self-recording rain-gauge, are placed. It commands an 
unobstructed view of the sky, the tops of the hills rising 
only about seven degrees above the horizon. The mag- 
netic hut is erected on the other prominence, the top of 
which was levelled, and forms a rectangle 36 feet by 
30 feet. 

3. The situation of the Observatory is rather secluded. 
It is surrounded by villas and summer residences; and the 
picturesque town rising opposite on the side of the steep 
mountain at a distance of a couple of miles, and the 
harbour, filled with the most bewildering mixture of men- 
of-war and merchant ships belonging to nearly all 
nationalities, and literally swarming with boats and 
sampans, make up a charming view from the verandas of 
the Observatory, which, on the other hand, forms a 
prominent object as seen from the town and harbour. 

4. I was appointed to take charge of the Observatory 
on March 2 last year, and when I arrived in the colony 
on July 28, the foundations of the building had been al- 
ready laid. It was then erected under my superintendence, 
and I was allowed to arrange every detail to suit the 
requirements. By January 1 the main building was so 
far finished that I could take up my residence there, and 
start tri-diurnal meteorological observations, and issue a 
daily weather report, containing also information con- 
cerning the direction and force of wind indicated by the 
gradients, based on telegrams received from the Treaty 
| Ports, Manilla, and Nagasaki. I receive a telegram 
| from Wladivostock in addition. ‘The observations are 
made at 10 a.m. and at 4 p.m. on the previous day. 

5. The main building of the Observatory is a rectangu- 
lar block, 83 feet long and 45 feet wide (not including the 
transit-room), the architecture of which does credit to the 
Surveyor-General’s department. The upper floor 1s 
devoted entirely to my quarters. The ground floor com- 
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prises four rooms, each 20 feet long, 16 feet wide, and 14 
feet high. In the entrance hall is placed the telegraphic 
apparatus ; to the right is my private office, where the 
library is placed, contained in glazed teak-wood book- 
cases, to protect the books from insects in the summer. 
I have already received extensive donations from scientific 
institutions in all parts of the world. The room next to 
this contains the clocks, which are fixed to brick piers 
neatly covered with teak wood. The piers, which rest on 
cement concrete, are carried down 6 feet below the ground 
in holes lined with bricks. Behind this is a small room 
in which the galvanic batteries are placed. 

6. The mean-time clock, which is to discharge the time- 
ball automatically, is furnished with a magnetic apparatus 
for setting to correct time without touching any part of 
the clock. The time-ball will be dropped at Tsim-sh’at-sui 
Point, opposite the harbour, about a mile from the Obser- 
vatory. It is 6 feet in diameter. Opposite the mean- 
time clock is the sidereal standard clock, which is of the 
most finished construction. It communicates by wire 
with a sympathetic dial placed in the transit-room. The 
face of the latter is black, and the hands and the figures 
are white, which I found very convenient at Markree 
Observatory, but unfortunately, Messrs. Dent and Co., 
who made all the horological apparatus, have omitted a 
second every minute. For marking a chronograph such 
an arrangement is most desirable, but it is rather awkward 
in observing with eye and ear. 


chronometers. 


7. The transit instrument, by Troughton and Simms, is | 
placed in a wing room painted dark gray, 14 feet square | 
of the cedar of Lebanon (Cedrus /ibant var. brevifolia, 


and 14 feet high, next the clock-room. The meridian 


opening is 1 foot wide. 


metal, a material which, I believe, was introduced to 


astronomical instrument-makers by Brinkley of Dublin, | 


whose instruments remain serviceable up to this day, 
while the pivots of transit instruments of much later date 


are corroded, being made of steel—a material that should | 
not be used except where unavoidably necessary. An | 
adjustable meridian mark is placed on a pier 66 feet north | 


of the transit instrument. It is observed through a lens 
of that focal length, which is fixed in the meridian oy en- 
ing of the transit-room. 

8. To the left of the entrance hall is the general office 
and computing room, next to which is the room where 
the barometers, as well as the self-recording thermograph 
and barograph, are placed. Behind this is a small room 
that serves as a photographic laboratory. Every part of 
these two rooms, including ceilings, floors, and furniture 
is painted dark red, and there are only a few panes of 
glass in the windows, which are glazed with double red 
glass. The thermograph is supported by massive blocks 
of wood fixed on solid masonry, but the barograph is 
placed on a stand merely screwed to the floor. The 
rae that holds the self-registering thermograph is made 
of zinc. 

g. Over the upper story of the building a turret rises 
8 feet above the flat roof. ‘This holds the self-recording 
parts of the anemometer, which is erected on top of it. 
The cups are 45 feet above the ground. The roof formsa 
convenient platform for making observations. The sun- 
shine-recorder is placed in a groove in the coping-stone 
on the parapet, 34 feet above the ground. Lightning 
conductors are placed on the two chimneys. They rise a 


few feet higher than the anemometer. 


10. A one-storied block of outbuildings, containing 
servants’ quarters and store-rooms, communicates with 
the main building by a covered passage. 

11. The magnetic hut is 17 feet long, 13 feet broad, and 
the roof rises 11 feet high. It is made of wood, painted 
pure white outside and inside. Bamboo chips instead of 





The clock-room contains | 
the relays, and also one sidereal and two mean-time | 


The transit instrument has also | 
a delicate level fur observing zenith distances according | 
to Talcott’s method. The pivots are made of chilled bell- | 





nails were used in its construction, as well as in that of 
the furniture. It has double doors, louvered and glazed, 
to the north and south, and two windows on either side, 
as well as two windows in the roof, which is convenient 
for reading the verniers. Cn top of massive teak-wood 
blocks sunk 3} feet in the ground and rising 4 feet above 
the floor are placed the dip-circle and the unifilar mag- 
netometer. All the instruments were brought out safely, 
except the dipping needles, which appear not to have been 
sufficiently cleaned before packing. The hut is very com- 
fortable, and forms therefore, in my opinion, a contrast 
to other structures used for making magnetic observa- 
tions, in arranging which the importance of attending to 
the comfort ot the observer in the hut is but too often 
lost sight of. The deviation is only 47 minutes easterly. 
The dip is 32 degrees (north end dipping). A broad road 
leads from the main building to the magnetic hut. This 
road is broken in the middle by a depression, across 
which a bridge will shortly be built. 

12. Beside this road, at a distance of about 75 feet from 
the main building, it is intended to build a small house 
for the assistants, and near this has been selected the 
site for the refractor of 6 inches aperture, the loan of 
which I was promised by the Astronomer-Royal. That 
will complete the outfit. W. DOBERCK 

Government Astronomer 

Hong Kong Observatory, March 11 


THE CEDAR FOREST OF CYPRUS 


[* 1879 Sir Joseph Hooker communicated to the 
Linnean Society ' the unexpected discovery of a form 


Hook. f.) by Sir Samuel Baker in Cyprus. 

The following extract from a letter lately received by 
the Director of the Royal Gardens, Kew, from Sir Robert 
Biddulph, K.C.M.G., C.B., the High Commissioner, gives 
a more detailed account of the forest, and will no doubt 
be interesting to many readers of NATURE :— 

“Cyprus, March 25 

“With regard to the cedars, I went last summer all 
through the thickest part of the forests, including the 
cedar forest, and I am able to give you some of the par- 
ticulars you ask for, having noted them at the time. The 
cedar forest occupies a ridge on the principal watershed 
of the southern range, and about fitteen miles west of 
Mount Troodos. The length of the forest is about three 
miles, its breadth very much less. A few outlying cedar- 
trees were visible on neighbouring hills, but on the ridge 
they were quite thick, and probably many thousands in 
number. 1 took the height above the sea by an aneroid 
barometer, and found it to be 4300 feet. The trees are 
very handsome and in good condition, but comparatively 
young. The smallest seemed to be from ten to fifteen 
years old ; the largest, 1 am told by the principal forest 
officer, are probably not over sixty or seventy years. The 
worst feature is that there were 70 seedlings or young 
trees under ten years ; and indeed this is the same with 
regard to the pine forests. It would seem as if the great 
influx of goats has been comparatively recent. I made a 
tour through the heart of the forest last August. I started 
from a point on the west coast, and from thence ascended 
to the main watershed, and kept along the tof till I 
reached Mount Troodos, taking three days to doit. The 
country through which we passed on the first day was 
perfectly uninhabited, and a mass of hills and forest, 
chiefly Pinus maritima [P. halepensis] and the Ilex. 
The trees were in very great number, but there was a 
scarcity of young trees, and most of the old ones had 
been tapped for resin. On the second day we passed 
through the cedar forest, and the same sort of country as 
before, the Pimus Laricio beginning at an altitude of 4000 


* Fourn. Linn. Soc. Bot. xvii. pp. 517-109. 
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feet. We got as far as the monastery of Kikko that day, 
and the next day I continued along the watershed to the 
camp at Troodos. Our road as far as Kikko was a mere 
track on the side of the hill, in some parts rather 
dangerous, and we had to lead our ponies on foot, in 
many parts very steep. The difficulty on the road is the 
want of water at that elevation. We halted the first night 
at a beautiful spring, but we had to carry with us food for 
man and beast for the whole party, muleteers, &c. The 
scenery was wild and romantic. This spot is the centre 
of the ‘moxufflon’ ground; three of them were at the 
spring when we approached it. It gave me a clearer idea 
of the forests of Cyprus than I ever had before. 

“We have bad a great deal of rain this winter, and 
the country is clothed with vegetation.” 








MINERAL RESOURCES OF THE 
UNITED STATES 


HIS volume, published by the United States Geo- 
logical Survey, is the first statistical report upon the 
condition of the mining industries of the United States, 
and contains much valuable information concerning the 
great and ever-increasing production of metals, especially 
in the States west of the Missouri and the Rocky 
Mountains 
In addition to the columns of figures of weights and 
values constituting the statistical matter proper, 
author, or rather his coadjutors, for the volume is the 
work of many contributors, have furnished notices and 
descriptions of processes, especially in the metallurgical 
section ; 
preceding eight years (to 1875) is given for each im- 
portant metal. By a curious provision in the Act of 


Congress providing for the publication of these statistics, | 


the field is restricted to mineral products other than gold 
and silver, but, in order to present as complete a view of 


the total output as possible, the best available figures of | 


the production of precious metals are given in a concise 
form. ‘This, though valuable, is rather disappointing, as 
we miss the interesting accessory descriptions which are 
given in other parts of the volume. How important the 
production of these metals has been during the last 
quarter of a century is seen in the statement that the 
aggregate yield up to the middle of last year has been 
2707 tons of gold and 15,680 tons of silver, and of these 
enormous quantities less than 1 per cent. of the gold, and 
none of the silver was raised before 1858 At the present 
time the annual production varies from 12 to 16 millions 
sterling coinage value, divided about equally between 
gold and silver, the latter being usually a little in excess. 
The coal raised in the different States is a little over 87 
million tons, of which 29,120,000 tons were anthracite and 
the remainder bituminous coal and lignite of all kinds, and 
some anthracite mined “ outside” of Pennsylvania, the re- 
corded value being 29,326,000/7. The above totals represent 
1°8 ton per head per annum of the population, which is, 
however, somewhat less than the consumption, in addi- 
tion to enormous quantities of wood and charcoal. 
Among the most interesting recent developments are the 
‘Tertiary and Cretaceous coal-basins which extend along 
te base of the Rocky Mountains and are also seen at 
different points on the Pacific Coast, the total area of 
these being reported as greater than those of the Car- 
boniferous formations proper in the Eastern States. 
‘These areas are, however, marked as doubtful by the 
author. At Crested Butte and Irwin, in the very heart of 
the Rocky Mountains, both anthracite and good coking 
coals are found in these newer formations, the quality of 
the latter especially being comparable with the coal of 
Connellsville or the best coking coal in Pennsylvania. 


> 


** Mineral Resources of the United States.”’ By 
vo. (Washington, 1883 


Albert Williams, jun. 
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The iron industry of the United States is now of first-rate 
importance, and the subject is well treated in a paper con- 
tributed by Mr. J. M. Swank, the well-known secretary o; 
the American [ron and Steel Association. The iron ore 
raised is in round numbers 9 million tons, and the pig 
iron made from it 4,623,000 tons. The value of the latte: 
is given at 21,267,000/., which is only a few pounds less 
than that of the gold, silver, copper, and lead taken to- 
gether. The largest production of iron ore is in the dis- 
trict producing the richest quality, namely Lake Superior, 
whose yield of 2,948,000 tons is comparable with those of 
the other great hematite districts of the world, Furness, 
Whitehaven, and Bilbao. 

The United States are now among the largest producers 
of copper, and here we are met by the peculiarity of the 
unequal distribution of the producing centres. ‘Thus, of 
a total product of 40,903 tons, 25,439 tons were froma 
single district, namely, Lake Superior, and of this again 
the larger proportion, 14,309 tons, was from a single 
mine, the “phenomenal” Hecla and Calumet of Houghton, 
Michigan. The Lake copper is entirely produced from 
the native metal, and is of the highest degree of purity. 
Latterly, however, a competitor of some importance has 
arisen in the south, in the barren desert country of Ari 
zona, where masses of carbonates and oxides have been 
discovered in considerable quantity under conditions 
resembling some of the famous mines of South Australia 
The handling of these ores is not, however, easy. The 
smelting must be done on the spot, and when the furnaces 


1o/. to 15/7. per ton. ‘The most remarkable mine in this 
district, the Copper Queen, has already paid 200,000/. in 
profits, and produces copper at a cost of 4$d. to 5d. per 
pound. 

Lead is another metal in which the United States have 
taken a prominent position during the last few years, the 
product being now 132,890 tons, while in 1870 it was only 
17,830 tons. This great increase is due to the development 
of several important groups of mines in the Western States, 
but more particularly in Utah, Nevada, and Colorado, 
the latter State alone producing 58,642 tons, or nearl) 
half the total production of the country; while in 
1873 the State was credited with only 56 tons. This 
enormous increase is due to the development of 
Rock 
Mountains, where ores containing only Io to 20 per cent 


of lead are smelted in enormous quantities to obtain the 


silver and gold contained, which are relatively high i: 


| proportion; the pig lead or “base bullion’’ produced 


being sent eastward by railway to the refineries at Omaha. 
Chicago, St. Louis, Pittsburg, and even New York. The 
information given in the volume concerning this important 


| branch of industry is so full that it will be a welcome one 
| to the library of every metallurgist. 


Another important and almost specially American 
mineral industry is that of petroleum, the production 
being restricted to the States of Pennsylvania, New York 
California, West Virginia, Ohio, and Kentucky, the last 
four being, however, insignificant as compared with the 
first three. Here again there is a considerable disparity, 
the States of Pennsylvania and New York yielding 61,200 
barrels daily, while in California the annual total is onl 
70,000 barrels. The barrel contains 42 gallons U.S 
measure, which is the same as the old English wine 
gallon of 231 cubic inches. The consuming power of the 
world seems in this article to have been passed by the 
supply, the average price of 41s. 2d. per barrel in 1504 
having fallen to 3s. 4d. in 1883. Notwithstanding this 
great fall in price the total produce of the year is valued 
at £4,740,000, or about one-half more than that of the 
copper. 

The minor metallic and other minerals are of Jess im- 
portance, but their statistics are set forth in considerable 
detail in other parts of the volume, which we hope to see 
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reprinted, if not annually, at least at short intervals of | 
years, as furnishing one of the most valuable contributions 
to economic geology. BB. 





THE LATE DR. ENGELMANN 


~Q many years have elapsed since Dr. Engel- 
mann, whose death was recently announced in your 
columns, wrote his academic dissertation “ De Antholysi 
Prodromus, 1832,” that it is no matter for surprise if 


many among the younger generation of botanists have | 
forgotten this little treatise, or have failed to associate its | 


author with the historian of American conifers and other 
selected orders. This is the less surprising as, although 
in Dr. Engelmann’s systematic memoirs there are fre- 


quent traces of his early morphological studies and of the | 
interest he felt in them, he, so far as I know, wrote no | 


treatise specially dev oted to teratology other than the one 
already mentioned. A few words on this little book may 


therefore not be unacceptable to those who honour | 


Engelmann’s memory. It would be an interesting and 
not an unprofitable task to trace out the connection 
between teratology and the modern views of evolution, 
which is much closer than is generally imagined, albeit 
the ideas of natural selection and survival of the fittest 
find no place in the older teratological literature. For 
such a task I have neither the requisite ability nor the 
necessary leisure, My object in alluding to the matter is 
to call to mind the light in which Engelmann consilered 
the subject, influenced as he was by the writings of his 
great fellow-countryman Goethe, whose views, originally 
published in 1790, were by no means universally accepted, 
even in 1832. Schimper and Alexander Braun were 
among those who appreciated the value of Goethe’s 
theory, and those two learned men and acute morpho- 
logists were Engelmann’s teachers, and as we learn from 
himself, exerted great sway over him. 

It is curious to contrast the modest pamphlet “ De 


and specialisation of individual parts with little or no refer- 
ence to their possible genealogical significance as elements 
in a general pedigree of plants, or at any rate as suggestive 
| of such elements. Hereditary influence, however, was 
| not wholly overlooked ; on the contrary, Engelmann speaks 
of it as “ magni momenti,’ and goes on to show how woody 
plants frequently tt year after year, the same malfor- 
| mations, how perennial plants less frequently do so, and 
how such repetition is much less ee observable in 
| annuals and plants propagat ed wholly by seed. Only 
ia: antholyses epiphytice hereditariz esse possunt” (§ 69), 
Says our author, by which he means that partial changes 
are not perpetuated by descent, but only those in 
| which “omnes plurimive flores morbosi sunt.’ It is 
| not necessary to stop to consider what amount of truth 
there is in this assertion, but it is interesting to see the 
use then made of the word “epiphyte.’”’? Engelmann, 
influenced by his medical studies, spoke of ‘ local,” 
“epiphytical,”’ “ sporadic,” “ enchoric,” and “ enchronic ’ 
affections; enchoric chi s being limited to certain 
localities, enchronic alterations cccurring at definite 
times. These terms have not been generally adopted, 
while the signification now attached to the word “ epi- 
phyte ’ is widely different from that which Engelmann 
intended. He, at least, had not the right of priority in 
this matter, for Bischof, in his * Botanische Termino- 
logie” (1830), speaks of epiphytes as external parasites 
citing as examples Cwscu/a and I’téscum), in contradis- 
tinction to entophytes. It would seem from this that in 
matters of terminology custom overrides priority. But 
this by the way. Cur present concern is with the fact that 
certain changes, or certain degrees of change, are more 
likely to be perpetuated than others. Similarly we find 
Engelmann calling attention to certain “critical” regions 
of the plant, —spots, that is, more subject than others to 
teratologic al change,—the apex of the stem in definite 
inflorescences for instance ($67), a point subsequently 
dwelt on by Darwin at so.ne length, though he does not 
seem to have been aware of what Engelmann had pre 


Antholysi Prodromus,’’ written in Latin, which I at least | viously written on the subject 


do not find very easy to construe, with the more elaborate 
Elémens de Tératologie Végétale ” of Moquin-Tandon, 
published nearly ten years later (1841). Moquin's work 
s written in a style which even a foreigner can read with 
rleasure. Its method, too, is clear and symmetrical, 
but when we compare the two works from a philosophical 
point of view, and consider that the one was a mere col- 
lege essay, while the other was the work of a professed 
botanist, we must admit that Engelmann’s treatise, so far 
as it goes, affords evidence of deeper insight into the nature 
and causes of the deviations from the ordinary conforma- 
tion of plants than does that of Moquin. AA few iliustra- 
tions will suffice to make this clear. Speaking of pro 
gressive development, or as he calls it “‘evodutionzs 
rogressus?’ Engelmann says that while it is only 
obscurely indicated in celestial bodies, and with difficulty | 
stulied in animals, ‘‘clarissime apparet in plantis.”’ 
Plant-history is for Engelmann the narrative of the pro- 
gress of evolution—% evolutio progrediens” —and varia 
tions from the ordinary course are to be accounted for, 
“ex nimio motu, et ex nimio impeditione,’ or, as we 
should now say, from excess cr from arrest of develop 
ment. | 
The main end of a plant is to produce seed, and 
the morphology of the plant appears to have been | 
considered by Engelmann as the result of a compromise | 
between this tendency (aisus) and the progressive deve- 
lopment of each individual part. The morpho: ogical unit 
lor him, as for Goethe, from whom he derived the notion, 
was the leaf.--“* wnztas autem in folits posita est” —and the 
variations from the leaf-ty pe were, as we have seen, attri- 
buted to arrest of dev elopment, to reversion (vegvessus), | 
orto progression. But these changes were looked upon | ¥ 
then chiefly in relation to the greater or less development 


Lastly, reference may be made to the asse rtion mé ide 
by Engelmann that plants of a high state of relative 
structural —_ tion * structura Wias 7s cvoluté ef ‘po 

magis ompc Stto,” are specially lable to retrograde 
metamorphis. This is a statement that from the nature 
of things seems so reasonable that it is generally accepted 
without question. Nevertheless, it is one which requires 


| qualification and further investigation. To take one case 


which occurs at the moment. Let any observer call to 
mind the number of instances in which he has seen the 
carpels the subjects of retrograde metamorphosis, and he 
will probably find that such changes are far more common 
in cases where the carpels are free and superior, than in 
those in which they are in union one with another and 
with the thalamus, as in the so-called inferior ovaries, 
which are considered to represent a higher type of struc- 
ture than do the free carpels. 

But the object of this note is not to discuss any parti- 
cular view that Engelmann may have held, but merely to 
call attention to his claims as a morphologist, claims 
which are overlooked by reason of his greater—numeri- 
cally greater—-claims as a systemiatist. 

MAXWELL T. MASTERS 


SIWALIK CARNIVORA } 


BY the publication of the present memoir on the Siwalik 
and Narbada Carnivora, Mr. Lydekker completes 


“ 


the second volume of the series of the “ Palzontologia 
Indica” devoted to the Indian Tertiary and Post-Tertiary 
1 “ Palz ontol gia Ind'ca,” Series x. Indian Teriiary and Post- “Tertiary 
Vertebrata, i 1. i : 6. § Lk a Narbada Carniv m.. De me 
Lydekker, B.A., F.G.S Published by order of His Excellency the 


; Governor-( Leen y f India i in nC uncil. (Calcutta, 1884 
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Vertebrat*. Both these volumes, it may be remarked, 
treat of mammalian forms, and, with the exception of a 
memoir on Rhinoceros deccanensis, by Mr. R. B. Foote, 
are frym the pen of Mr. Lydekker. Each volume con- 
tains about 300 pages and forty-five plates. 

No traces of mammals have yet, it would appear, been 
detected below the Eocene in India, and even in this 
formation only some very fragmentary bones have been 
obtained from the Punjab. From the Miocene the re- 
miins of a rhinoceros have been found. In the Pliocene 
mammalian remains begin to be pretty numerous. Thirty- 
three species of Carnivora from Siwalik are described in 
the present memoir ; they belong to the following families: 
Mustelid, Ursida, Viverrida, Hyznida, Felide, and 
Hyznodontide. Of the first of these families, two species 
of the genus Mellivora are described; one of these, JZ. 
stvalensis, was first noticed in the supplemental plates of 
the “Fauna Antiqua Sivalensis,” and the original is in 
the British Museum, A second skull and the ramus of a 
mandible are in the Science and Art Museum, Dublin. 
The annexed woodcut shows the right side (Fig. 1, @) of 
the palate of this latter. The original describers of these 


The right half of the palate (a) 
Natural size. 


Fig. 1.—Mellivora sivalensis (¥. and C.). 


and the left ramus of the mandible (¢). 


specimens, Colonels Sir W. Baker and Sir H. Durand, 
remark on their close affinity to the recent JZe//ivora 
indica, and Mr. Lydekker says that in most respects the 
forms of the recent and fossil jaws are exceedingly alike. 
In the fossils the fwz.2 and fm.3 are slightly larger in 


the upper jaw than in the recent form, and the true molar | 


(m.1) of the former differs from that of the latter by 
being much less expanded at its inner extremity. In the 


mandible (Fig. 1,4) there is not much difference between | 


the fossil and recent forms. The difference, however, 
between the extinct and recent Indian ratel may be 
summed up as being about the same in degree as between 
the recent [Indian and African forms, leaving it probable 
that India may have been the original home of the genus. 
A second species is described as new, J/. punjabiensis. 
A new genus (Mellivorodon) is formed for a form interme- 
diate in size between the ratel and the glutton, while the 
form and relative proportions of its teeth indicate that it 
was more nearly allied to the former than to the latter. 
Two species of Lutra, Z. paleindtca, F. and C., and Z. 
stvalensis, F. and C., are described from the region of 
the typical Siwalik Hilis in the neighbourhood of the 
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Ganges and Jumna Valleys, and one, Z. dathygnathus, Lyd, 
| from the Siwaliks of the Punjab; this last is of extreme 
| interest, as, while presenting no sort of affinity to any of 
| the existing Indian species, it 1s most closely allied to 
| the recent South African otter (LZ. /aland), and thus 

affords another well-marked example of the intimate 

connection of the Tertiary mammalian fauna of India 
with the present African fauna. 
The evidence of the close relationship of the bears and 
the dogs appears to Mr. Lydekker too strong to refer 
| them, at all events for palaontological purposes, to 
separate families. We therefore have the Ursida com- 
prehending the two modern families Ursidz and Canide, 
these being formed into groups as Ursine and Canine. 
| The author does not, however, attempt to form a defini 
| tion of the family as thus extended, nor is he even quite 
certain as to the limits of the sub-groups. Of the species 
described, one, U. namadicus, F. and C., is from the Pleis- 
tocene Narbada beds; the other, U. ¢heobaldi, Lyd., was 
obtained by Mr. Theobald from the Siwaliks of the 

Kangra district. It would seem to be nearly related 

| to the recent (/. /abcatus, which itself seems to stand 


quite isolated from all the other recent bears, its strangely 


Canis cautleyi (Bose), Part of the left ramus of the mandible (a 
and the left side of the palate (s). 


modified molar dentition being the result of the nature of 

its food. Three species of Hyaznarctos are mentioned: H. 

stvalensis, F. and C., /1. punjabiensis, Lyd., and HZ. pale- 

indicus, Lyd. The line of descent of the genus is thought 
| to be from the bears, through Dinocyon, to the true dogs. 

Amphicyon paleindicus, Lxd., is redescribed and re- 
| figured; it approaches A. éxtermedius, Myr., described 
from the Miocene of Bohemia on the eastern side of 
Europe. Of the genus Canis the following are de- 
scribed :-—C. .uvvipalatus, Bose, and C. cautleyt, Bose. 
The occurrence of this latter species in the Siwaliks is one 
“of extreme importance in regard to the Pliocene age of 
at least a large portion of those deposits, for in the 
Tertiaries of Europe, with which the Siwaliks are in 
many respects closely allied, true wolves are unknown 
before the Pliocene.” Among the Siwalik fossils in the 
Science and Art Museum, Dublin, there is an associated 
portion of the skull and two fragments of the mandible o! 
this wolf, portions of which are represented in the wood- 
cut (Fig. 2). In A are shown 77.1 and w2.2 in a very per- 
fect and almost unworn condition, and also the broken 
fang of 7.3. In B the left side of the palate shows the 
canine and the earlier premolars. 
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Of the Viverridz we find the following :—Viverra baker, 
bose, and V. durandi, Lyd. Of the Hyzenida four species of 
Hygena are described, based on specimens in the collections 
the British, Indian, and Dublin Museums, and there are 
not wanting evidences of a fifth form. It is remarkable to 
find so many species of hyzena existing contemporaneously 
in India ; but, when the large number of Proboscidia and 
xher ungulate forms that existed at the same time is 
recalled to memory, to find the genera of Carnivora 
equally strongly represented in species is perhaps only 
what might have been expected. The earliest notice of 
the remains of Hyzena from the Siwalixs appeared in 
1335 in the Journal cf the Asiatic Society of Bengal, 
where Sir W. L. Baker described a specimen as “the 
most perfect fossil we have yet been so fortunate as to 
meet with.’’ This specimen is figured in the annexed 
woodcut (Fig. 3), and is at present in the Dublin 
Museum. The species has been described by Mr. Bose as 
H. felina, Its affinities are towards the recent 17. crocata 


Fic. 3.—//yewna felina (Bose). A, 
nearly complete left ramus of the mandible of this species 
is in the Dublin Museum, and is represented in Fig. 4 ; 
posteriorly it is complete, with the exception of the coronoid 
process, while anteriorly it is broken through the sym- 
physis ; it shows part of the alveolus of the canine and 
the greater portion of the descending expansion. The 
three cheek teeth are preserved, but in a more or less 
brokea condition ; a large part of the outer surfaces of 
fm4 and m.1 have been chipped away. These teeth 
igree with the type specimen in the British Museum, 
with the exception that f77.3, though still small, is 
userted by two distinct fangs. The last family, that of 
Hyenodontida, is one considered by Prof. Huxley as 
occupying a position connecting the Carnivora with the 
Insectivora. Only one species belonging to the genus 
Hyenodon has been found. This genus has hitherto 
mly been recorded from Europe and Nor.h America. 
The species A. indicus, Lyd., is represented by teeth 
trom the Siwaliks of Ktishalghar and the Punjab. 

Perhaps the most striking feature in this list of extinct 


yblique 





of South Africa, a species common in Europe during the 
Pleistocene period ; and this fact points, Mr. Lydekker 
thinks, to the conclusion that Asia rather than Africa 
may be regarded as the cradle of the race of hyznas. 
H. colvini, Lyd., H. macrvstoma, Lyd, the latter a 
species that seems to constitute an important link between 
the more typical members of the genus and the viverroid 
and canoid Carnivora. A. sivalensis, Bose, is rede- 
scribed and figured. A new genus, Lepthyzna, is made 
for a species previously recorded as Jetitherium sivalense. 

The Siwalik Felide embrace £/u;opsis annectans, 
Lyd.,a new genus and species of which but little is 
known ; <lurogale sivalensis, Lyd., for a carnivore 
intermediate in size between the Thibetan lynx and the 
leopard. Six species of Felis are either described or 
indicated ; of those described are /. crisfata, F. and C., 
F. brachygnathus, Lyd., and F. subhimalayana, Bronn. 
Of the genus Machzrodus two species are included in 
the list of Siwalik forms. J7. stvalensis, F. and C.: a 


view of right side of cra: 


forms is the fact that by the side of ratels, bears, jackals, 
and civets, some hardly to be distinguished from living 
specie:, there are to be found essentially primitive forms, 


of left ramus of 


proving the survival in India of old types long after they 
had disappeared from other parts of the world. Equally 
noteworthy is the apparently contemporaneous existence 
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of specialised and generalised forms of the same genus ; 
this is well seen in the hyzna. It will also be seen that 
the Siwalik carnivorous fauna fill up many gaps in the 
chains of relationship, such as that between the bears 
and dogs, the viverroids and hyenas, and these latter and 
the cats. 

The rock series in which these fossils occur is therefore 
one of very great interest. From the Brahmaputra to the 
Jhelum, for a distance of 1500 miles along the base of the 
Himalayas, there extends with varying width a succession 
of ridges or ranges which are known as the sub- Himalayan 
hills. Physicaliy and constitutionally they are readily dis- 
tinguished from the ranges belonging to the mass of the 
Himalayas proper. The rocks forming them are all of 
Tertiary age, and they are divisible into an upper (the 
Siwalik) and a lower (the Sirmur) series ; these again are 
further divisible respectively into upper, middle, and 
lower groups. 
these rocks, but they occur also in 
Island, and in Sind. 

With the Sirmur series, which in part consists of marine 
(Nummulitic) strata, we have no special concern at present. 
It is from the rocks of the Siwalik series alone that the 
vast harvest of remains of fossil vertebrates has been 
collected in the sub-Himalayan region during the past 
fifty years. The fossil-bearing beds are principally con- 
glomerates of undoubtedly fresh-water origin, indeed, 
owing to their local development at the gorges of the 
existing great rivers, where they emerge from the Hima- 
layas, it is clear that they were deposited at a time when, 
so far, the configuration had been established ; but, as the 
very highest beds exhibit signs of intense disturbance and 
crushiny, it is no less apparent that, although the main 
drainage lines have not altered, there has been much 
movement and upheaval, which, however, appears to have 
been effected, not by sudden, but rather by slow and 
gradual action. 

After much discussion as to the correlation of these 
fossiliferous conglomerates with the established order of 
sequence in Europe, it would appear to have been finally 


Burmah, Perim 


to north-west, though impressions vary on this point. A; 
Colchester, in addition to the undulations of the earth, 
subterranean rumblings were heard, buildings rocked to 
and fro, the streets were strewn with debris of fallen 
chimneys, a chapel spire was thrown to the ground, and 
other signs of seismic disturbance were evident, familia: 
enough to those who have been in countries where such 
phenomena are common occurrences. The shock, wher 
it was most intense, commenced with a rumbling sound 
increasing in intensity for about twenty seconds, and 
then suddenly stopped. It extended to Chelmsford, 
Cambridge, Northampton, Ipswich, Sudbury, Rugby, 
Leicestershire ; it included London and the surrounding 
district in its sweep, and even caused some alarm in the 
Strand. At Woolwich it was so strong that some persons 


| attributed the shock and noise to the bursting of a heavy 


This is the principal and classic area of | 


adopted that, in spite of a ceriain Miocene facies in the | 


fauna, the general characteristics are such as to indicate 
a Pliocene age. Fossil-bearing beds of Post-Pliocene age 
occur, it may be here remarked, in other parts of India. 
Numerous and varied as the fossils from these rocks 
are which are now preserved in the museums of Calcutta, 


| shock was severely felt here at Ipswich. 


gun. 
5 ° . . e.6 
We have received the following communications with 


reference to the earthquake :— 


ONE of the most severe earthquake shocks which has 
occurred in England for many years took place this 
(Tuesday) morning in the Eastern Counties. The area 
of its chief operation lay over South Suffolk and North 
Essex, and the principal focus of the disturbance seems 
to have been the neighbourhood of Colchester. A great 
deal of harm has been done to property there : houses ar 
partially unroofed, many chimneys and gable-ends of the 
very old houses in Colchester have been demolished, part 
of the spire of the Lion Walk Congregational Chapel (a 
well-knovn building), to the amount of twenty feet fron 
the apex, was thrown down, and other details of mischief 
done are fist coming in. Langenhoe Church, about 
twenty-four miles from Colchester, is said to be all but 
demolished, the entire eastern end being shaken down 
The Rectory also severely suffered, <o that little more 
than the walls are standing. At Wyvenhoe, near Col- 
chester, the church steeple is thrown down. and many 
houses are much damaged. Other villages around Col- 
chester have more or less suffered: Lexden, Abberton 
Greenstead, Hythe, &c., all show evidences of the dis- 
turbance in their more or less shattered buildings. Th: 
I was sitting 
down at 9.18 a.m. when the first shock occurred, and 
nearly overbalanced me. I felt it must be an earth 


| quake oscillation, although 1 had never experience 


London, Dublin, and elsewhere, they do not appear to be | 


found anywhere concentrated in great quantities, the 
specimens having for the most part been found at widely 
separated intervals, where they lay more or less weathered 
out of the enveloping matrix. ‘Though naturally mineral- 
ised, and with but a small percentage of residual animal 
matter, they are often beautifully preserved, but occasion- 


anything like it before, and accordingly waited anc 
watched for the next. The oscillations followed each 


| other for about three seconds, and apparently travelled 1 


| The sensation approached that of nausea. 


ally, owing to the hardness and tenacity of the matrix, it | 


has required the utmost patience and skill to chisel out | 5: . 38 sr 
eee erg ge skill to chisel out | direction of the oscillations. The London Clay in Suffolk 


| and North Essex, when cut into, abounds with 


the details of structure, while sometimes it has been 
found impossible to do so. 

Mr. Lydekker is to be warmly corgratulated 
completion of this important volume, and we are 


on 
glad to 


the | 


know that he is busy with volume iii., which is to include | 


an account of the Siwalik Suina and Birds. 





AN EARTHQUAKE IN ENGLAND 
T last the people of these islands have been enabled 
_ to realise the meaning of the term “ earthquake,” so 
terrible in its significance in many other parts of the globe. 
On Tuesday morning, at a time variously given from 


| earthquake, 


a north-north-easterly direction. 1 underwent quite : 
new experience, so vivid that 1 am not likely to forget it 
In the tow 
of Ipswich many people were alarived, for the bells vere 
set ringing, the pictures on the walls shaking, &c. The 
occurrence is too recent, however, to carefully note the 


} 
smal 
sMidi 


faults and creeps, and this shock may be leaving another 
such token behind it. J. E. TAYLOR 
Museum, Ips sich, April 22 


AT about 9.20 this morning I distinctly felt a slight 
The motion though slight was unmistakable, 


| the chair on which I sat, and the whole house, seemed to 


9.15 to 9.30, a shock which was really alarming and | 


did considerable damage was felt over the Eastern Coun- 


ties and as far west as London and even Rugby. The | 


centre of disturbance seems to have been at Colches- 
ter, and the wave apparently travelled from south-east 


} 


move to and fro for the space of, as near as I coul¢ 

judge, ten seconds. I regret I cannot give the exact 

time when I felt the shock, as I had omitted to put m) 

watch in my pocket. A. PERCY SMITH 
Rugby, Tuesday, April 22 


THIS morning the earthquake was very perceptible here 
at exactly 9.22. It was travelling from north to south 0 
short rapid undulations. It lasted for thirty-three secc nds. 
My chief object in writing is to draw attention to the fact 
that this is the second earthquake which has shaken 
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London this year. On Sunday afternoon, January 13, 
about 4.5 p.m., while sitting in my rooms here along with 
my wife and my brother, I was suddenly sensible of a 
severe earthquake; I pulled out my watch to take the exact 
time, and while I was in the act of drawing their attention to 
thephenomenon, my wife, who has experienced with myself, 


meanwhile seem to be almost 


| 
| 


numerous shocks in the Malay Archipelago, exclaimed | 


My brother dis- 
It 


also that an earthquake was occurring. 
tinctly felt the shock, but was unaware what it was. 


was composed of two severe shocks, with an interval of | 


short duration between them. The house was quite still, 
and nothing was passing in the street, nor for more than 
twenty minutes did any carriage come along it. Being 
accustomed for several years to observing earthquake 


movements, I am perfectly confident of the occurrence | 
of an earthquake at that time ; and in the hope that some | 


other observer has noted the fact, I have sent this note 
to NATURE. HENRY O. FORBES 
87, Queen’s Crescent, Haverstock Hill, N.W., 
April 22 
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inexhaustible. Five great tombs 
or catacombs already opened have yielded 120 mummies, and 
within the short space of three hours Prof. Maspero verified the 


sites of over 100 more similar catacombs, all absolutely intact. 
The necropolis of Ekhmeem, ata rough estimate, cannot contain 


fewer than five or six thousand embalmed dead. Of these per- 
haps not more than 20 per cent. will turn out to be of archzo- 
logical or historical value ; but the harvest of papyri, jewels, and 


other funeral treasures cannot fail to be of unprecedented extent. 
Ekhmeem is the ancient Khemnis—the Panopolis of the Greeks. 
Its architectural remains are insignificant. 

THE Granton Zoological Station was formally opened last 
week ; the ceremony was to have been performed by Prof. Ernst 
Haeckel, but illness prevented him from coming to Edinburgh, 
as he had intended, to be present at the tercentenary celebration. 


THE annual meeting of the Iron and Steel Institute will be held 


| on Wednesday, April 30, and May 1 and 2, at the Institution of Civil 


Mr. E. B. KNOBEL, F.R.AS., F.G.S., writes to the | 


Times from Bocking, near Braintree:—“ A sharp shock 
of earthquake was experienced here at about 9.18 a.m. 
this morning. A slight trembling was first felt, followed 
by an oscillation sufficient to make one stagger and cause 
some alarm. Among the incidents which resulted, house 
bells were set ringing, one or two doors of cottages burst 
open, and clocks stopped. The safety-valve of a boiler 
was lifted and steam blown off for an instant. The pheno- 
menon lasted from two to three seconds, though perhaps 
thelatter estimate is slightly in excess of the true duration 
of the oscillation. The following facts may be useful in 
determining the direction of the wave. Three pendulum 
clocks in different houses stopped, the line at right angles 
to the plane of oscillation of the pendulum being in all 
cases north-west and south-east. Pendent gaslights in a 
factory were caused to sway inthe same direction, north- 
west and south-east. A door was burst open, the posi- 
tion of which when closed was north by west and south 
by east. These facts would indicate a south-easterly 
origin of the earthquake wave.” 

A CORRESPONDENT at Southend states that the wave 
seemed to travel from north to south, while in the neigh- 
bourhood of Oxford Street the direction seemed east to 
west, and so also at Gray's Inn, where a correspondent felt 
as if the bed were slipping from under him. Doubtless by 
next week we shall have fuller and more precise details. 


NOTES 
THE final meeting of electricians to determine the practical 
units of electricity and light assembles in Paris on the 28th inst., 


when England will be represented by Sir William Thomson, 
Messrs. Preece, Hughes, Adams, Jenkin, Foster, Graves, and 
Hopkins ” * 


r Several days. 


Capt. Abney. The Congress is expected to last 


Engineers, 25, Great George Street, commencing each day at 10. 30 
a.m. The list of papers and subjects for discussion is as follows : 
—Adjourned discussions : (1) On the tin plate industry, by Mr. 
E. Trubshaw, Llanelly ; (2) on the coal-washing machinery used 
by the Bochumer Verein, by Mr. F. Baare, Bochum ; (3) on 
the manufacture of anthracite pig iron, by Mr. J. 
Philadelphia, U.S.A. 
with gas puddling furnaces, by 
Hill ; (2) on a new form of 
| ta Middlesborough. 


coal in the blast furnace, by Mr. I. 


Hartman, 
Adjourned papers : (1) On recent results 
Mr. 


gas sampler, 


R. Smith-Casson, Brierly 
Mr. J. E. Stead, 
(3) On the use of raw 
Lowthian Bell, F.R.S., &c., 
(4) on the behaviour of armour 
of different kinds under fire, by Capt. C 


by 


New papers : 


Rounton Grange, Northallerton ; 
. Orde-Browne, Lecturer 
Woolwich ; (5) on recent 
Mr. William 


} 
results ob 


on Armour at progress in iron and 


steel shipbuilding, by John, Barrow-in-Furness ; 


(6) on the most recent uned in the application and 


utilisation of gaseous fuel, by Mr. W. S. Sutherland, Birmingham, 


In addition we believe that a paper may be expected on the 


important subject of iron or steel sleepers, as now used largely 


in Germany, in place of the timber sleepers with which we are 
all familiar ; and possibly papers on other subj 


that 
Mr. I 
have every reason to believe, exhibit the 
| 
the 


cts may be at the 
the programme 
owthian Bell, we 
conditions attend- 
» blast-furnace in a 


last moment forthcoming. It will be seen 


presents several features 


ing the use of raw coal instead of coke in 


| clearer and more satisfactory form than has ever before been 


| servel of the strug 


! members, reading of the C 


Dr. Kocu and the members of the German Commission sent | 


last autumn to Egypt and India to investigate the cause of cholera | 


have left Alexandria on their return to Europe. 

THE Senate of Glasgow University have resolved to confer the 
legree of LL.D. on Prof. Osborne Reynolds, Victoria University, 
ind Mr. Thomas Muir, High School, Glasgow. 


At Ekhmeem, a large provincial town of Upper Egypt, situate 
thout half way between Assiout and Thebes, Prof. Maspero, 
‘turning from his annual trip of inspection up the Nile, has just 
ound a hitherto undiscovered and unplundered necropolis of 
immense extent. As far as has been yet ascertained, the necro- 
polis dates from the Ptolemaic period ; but as the work of ex- 
loration proceeds, it will probably be found that it contains 
More ancient quarters. The riches of this new burial field would 


| date March 30: 


Again, the great 


duel being fought out between 
armour and guns is always a matter of keen erest, and Capt. 
Orde-Browne’s position as a skilled and yet independent ob- 


a special right 


achieved. 


gle gives him 


the last 


pound or steel-faced armou 


] 
ic 


to speak upon it. 
ined with 


He will be able to giy results obt the com- 
now coming so much into fashion. 
The ordinary business of the meeting includes the election of 
yuncil’s report, and the presentation 
of the Bessemer gold medals to Mr. E. P. Martin, late of Blaen- 
avon, but now General Manager of the g Dowlais, 
Mr. E. Windsor Richards, General Manager to Messrs. 
Bolckow, Vaughan, and Co., Middlesboroug! 

7 
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realisation of 


reat Works at 


and to 
, to whom we are 
indebted for the practica basic process of 
steel-making. 

Cot. KINCAID, Political Agent, Bhopal, writes to us under 
‘We have had a renewal of the after-glow 
here lately, but not nearly so intense as we had in September 
rhe natives of the 
country have naturally been much exercised by the prolonged 
it portends war and tumult.” 
ract from Malcolm’s ‘‘ History 


‘extraordinary change in the ap- 


October, November, and part of December. 


phenomenon, and still believe 
Col. 


of Persia,” 


Kincaid also sends us xt 


referring to an 


| pearance of the sun” in the year 1721, which greatly alarmed 


the Persians of the period. 
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Mr. SypNEY Honces, of Ealing, sends us a letter he has 
Barbe, of Wellington, New Zealand, 


received from Mr. C. St. 
‘« The phenomenon of a 


dated February 17, onthe green moon. 
green moon,” Mr. St. Barbe writes, ‘‘has been distinctly visible here 
during the last week or two. The colour was sufficiently decided 
to attract the attention of many people, and the local journals 
took notice of it. The moon at the time was east of north 
(though very little), while the crimson after-glow was in the 
south-west, and consequently at the back of an observer looking 
at the strange colouring of the moon. I am not aware whether 
these positions would have anything to do with the question of 
complementary colours, as I know nothing about such matters, 
and I am unfortunately unable to say whether the green tint ap- 
peared on the moon before the crimson after-glow appeared, as the 
latter has become such a commonplace occurrence here as hardly 
to be noticed.”” Mr. Hodges has also received a letter from his 
son, who reached New Zealand from Calcutta on February 13. 
‘*T don’t know whether you heard of the volcanic 


In it he says : 
To show what a quantity of 


e:uptions in Java last September. 
stuff was thrown up, we were sailing for éwelve days through a 
You could see nothing else as far as the 


sea of pumice-stone. 
horizon on every side, and this four months after the eruption. 


Dr. L. WALDo, Science states, has just completed the erection 
of a normal clock at the Yale College Observatory, to be used 
as a mean-time standard in the horological work of that institu- 
tion. The movement and pendulum are parts of the gravity 
escapement clock built by Richard Bond (No. 367), and which 
had a phenomenal record under Mr. Hartnup at Liverpool, and 
later under Prof. W. A. Rogers of Cambridge. The case, from 
Dr. Waldo’s designs, is built of cast-iron, with planed back and 
front, to which are clamped the plate-glass doors. The entire 
case rests upon two brick piers, which rise to the height of the 
movement, and insure stability to the pendulum suspension. 
Thermometers, a barometer, and a cup of calcic chloride are 
placed within the case, which can be exhausted to any barometric 
pressure desired by an air-pump attached to its side. The 
escapement and arc of vibration can be observed and adjusted 
with the greatest accuracy. The clock is erected in the clock- 
room of the Observatory, which was specially built to secure 


uniformity of temperature. 


CAPTAIN BLAKISTON, who has been resident in Japan for 
more than twenty years, has recently issued an amended list of 
the birds of that country, with the ornithology of which he cer- 
tainly possesses a better practical acquaintance than any living 
man. The list is founded on a previous catalogue, published in 
1882 by Capt. Blakiston and Mr. H. Pryer, but the species are 
now arranged geographically, so as to show the distribution of 
birds through the different islands of Japan. ‘The author draws 
attention to the natural division in the fauna of Japan, which is 
marked by the Strait of Tsungaru, to the southward of which the 
true Japanese avifauna is emphasised, while north of this strait 
the avifauna is Siberian in character. 


THE following meetings of the Society of Arts have been 
arranged :—Ordinary meetings (on Wednesday evenings)- 
April 30, ‘‘ The New Legislation as to Freshwater Fisheries,” by 
J. W. Willis-Bund. May 7, ‘‘ Bicycles and Tricycles,” by C. 
V. Boys. May 14, ‘‘ Telpherage,” by Prof. Fleeming Jenkin, 
F.R.S. May 21, ‘‘ Telegraph Tariffs,” by Lieut.-Col. Webber, 
R.E. May 28, ‘‘ Primary Batteries for Electric Lighting,” by 
I. Probert. In the Foreign and Colonial Section the following 
paper will be read on April 29, ‘‘ The Transvaal Gold Fields ; 
their Past, Present, and Future,” by W. Henry Penning. In 
the Applied Chemistry and Physics Section on May 8 a paper 
will be read on ‘‘Cupro-Ammonium Solution and its Use in 
Waterproofing Paper and Vegetable Tissues,” by C. R. Alder 
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Wright, F.R.S., D.Sc. ; and on subsequent evenings in the 
Indian Section the following papers will be read :—‘*‘ Eco 
nomic Applications of Seaweed,” by Edward C. Stanford, 
F.C.S. May 9, ‘Indigenous Education in India,” by Dr. 
Leitner. May 30, ‘‘ Street Architecture in India,” by C. Purdoy 
Clarke, C.I.E. This paper will be illustrated by means of thy 
oxy-hydrogen light. 

DuRING the next few weeks the following Penny Lectures wil] 
be delivered on Tuesday evenings at the Royal Victoria Coffe 
Hall, Waterloo Road :—April 22, ‘‘Camping out on the 
Thames,” by the Rev. P. H. Wicksteed. April 29, ‘‘ A Visit 
in the Sunbeam to the West Indies,” by Sir Thomas Brassey, 
M.P. May 6, “Ice, and its Work in Earth-shaping,” by D, 
W. B. Carpenter. May 13, ‘‘ Fire, Electricity, and other Form: 
of Power,” by Mr. Vernon Boys. May 20, ‘* A Working Man’: 
Dinner,” by Prof. H. G. Seeley. May 27, ‘‘ The Recent 
Eruption of Krakat%®,” by Mr. J. Norman Lockyer. 


, 
WE have received two pamphlets on the vivisection question, 
viz. ‘* Vivisection in its Scientific, Religious, and Moral Aspects, 
by E. P. Girdlestone (Simpkin, Marshall, and Co., pp. 68, price 
one shilling), and ** The Utility and Morality of Vivisection, 
by G. Gore, LL.D., F.R.S. (F. W. Kolkmann, 2, Langham 
Place, W., pp. 32, price sixpence). ‘These pamphlets are alik: 
in that their authors argue the question on general grounds of 
common sense. ‘The essay by Mr. Gore is issued by the Asso 
ciation for the Advancement of Medicine by Research, and i: 
an admirable contribution to the subject of which it treats. Not 
being himself a physiologist, Mr. Gore’s pleading is of all th 
more force from its non-professional character ; while the fac 
of his being so busy a worker in other departments of science. 
as well as a man who has made a special study of the method 
ology of research, or *‘the art of discovery,” enables him t 
speak not only with authority, but with unusual lucidity. 
calmly forcible style in which he writes contrasts favourably wit! 
the hysterical vituperation which he quotes from the other side. 
This pamphlet ought to be read by every one who desires | 
obtain a rational as well as a truly moral view of the subject. 
Tue fourth edition of Henfrey’s ‘* Elementary Course 
Botany” will be published by Van Voorst early in May. TI 
morphology of flowering plants has been revised and added 1 
by Dr. Maxwell Masters, who has also made great additions | 
Sennett has re 


the physiological portions, while Mr. A. W. 
This new editior 


written the sections relating to Cryptogamia. 
will be still further enriched by numerous additional illustration: 


ITARTLEBEN of Vienna has issued the first part of a work o1 
the oceans and their life, entitled ‘‘ Von Ocean zu Ocean, ein 
Schilderung des Weltmeeres und Seines Lebens,” by A. vor 
Schweiger-Leichenfeld. 

AT a recent meeting of the Asiatic Society of Japan (reporied 
in the Japan Weekly Mail), Mr. O. Korschelt read a paper 
‘*The Chemistry of Japanese Lacquer.” The paper opene 
with a brief account of the source and preparation of the lacquer, 
and of the conditions under which it hardens to the best advan- 
tage. The interest of the paper lay, however, in the very com 
plete discussion of the chemical constituents of the substance. 
and the synthetic determination of which of these were mos 
essential. The summary of results was given in these terms :- 
1. The raw lacquer juice is an emulsion which contains—(a) 4 
peculiar acid called urushic acid (urushi, the native name f 
lacquer), (4) a gum, (c) a nitrogenous body, (d@) water, and (¢) 2 
volatile acid in traces. 2. The hardening of the lacquer juice, 
which takes place when the latter is exposed in a thin layer o! 
moist air of 20° to 27° C., is due to the oxidation of urushic acid 
into oxyurushic acid. 3. This oxidation is caused by the nitro- 
genous body, which is an albuminoid and acts as a ferment. 
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4. The oxidation is not accompanied by hydration. The water 
must be present only to keep the ferment in solution, which else 
would not act. 5. The oxidation takes place within narrow 
limits of temperature, ranging from about zero Centigrade to 
that of the coagulation of albumen. 6. The gum seems to have 
a favourable influence in keeping the other substances in emul- 
sion; but in the hardened lacquer its presence is injurious, 
causing it, when in contact with water, to rise in blisters. 7. 
By a mixture of the raw juice with urushic acid, the quantity of 
gum present is diminished, and the dried lacquer is enabled 
better to resist the injurious influence of water, besides obtaining 
a greater transparency. 8. The admixture of more than five 
parts urushic acid with one part juice weakens the action of 
the ferment, and so deteriorates the quality of the lacquer. 9. 
The gum is very similar to gum-arabic, but gives a sugar with 
two-thirds only of the reducing power of arabinose. 10. The 
ferment has the composition of albumen, except that it contains 
much less nitrogen. 11. Diastase and the ferment in the saliva 
cannot replace the lacquer ferment. 12. The difference between 
good and bad lacquers seems to depend mainly on the relative 
quantities of urushic acid and water present, the inferior lacquer 
having less acid and more water than the superior kind. 13. 
The durable quality of lacquer is a property of the oxyurushic 
acid, which is singularly negative in its actions, resisting all sol- 
vents tried, and affected by strong nitric acid only. In the course 
of the discussion which followed it was observed that probably 
the direct effect of the investigations would be the improvement 
of the lacquer process, which was peculiarly a Japanese art ; 
also that lacquer poisoning was due to the urushic acid, which 
only gradually disappeared during the hardening 
best and oldest lacquers having none at all. 

mentioned as the best antidote for the poison. 


process, the 
Sugar of lead was 


THE last number of Naturen contains an interesting report by 
Herr L. Stejneger of the result of his last summer’s exploration 
of Ostrof Mednij, or Copper Island, the smallest of the Koman- 
dorski group (Commodore Islands). On his arrival the chief 
town was found to be nearly empty, its numerous roomy and 
gaudily painted houses and church having been deserted while 
the inhabitants had gone for the fishing season to the ‘‘ Lesj- 
bitscha,” or fur-seal fishing-grounds, on the other side of a rocky 
promontory. The dense mists which never fail at that season 
interfered with the naturalist’s field work, but he was so fortunate 
as to discover a new species of Anorthura, differing equally both 
in form and colouring from the earlier described 4. alascensis of 
of Prof. Baird, and from the Japanese 4. /umigata, which is 
believed to belong also tothe Aleutian Islands. Herr Stejneger, 
who has given this new form the name of Zrag/odytes (.Anor- 
thura) pallescens, considers that, although essentially the same as 
its Norwegian representative, it is still more closely allied to the 
Eastern Central Asian forms. Since his visit to Copper Island 
Herr Stejneger has found on Behring’s Island another Anorthura, 
which differs widely from A. pallescens, and which he believes 
may prove to be the same as 4. fumigata, common in 
Kamchatka, 4. fallescens is of frequent occurrence on Copper 
Island. It builds its nest in the clefts of rocks at in- 
accessible points, and in the sound of its note, as well as in 
its general habits, it resembles its European kindred. The rosy 
finch (Leucosticte griscinucha), supposed to be American, was 
found on the Aleutian Islands, and has not been observed, as 
far as we know, in any other part of the Old World. It, 
brilliant colouring, hoarse, unmelodious song, and its preference 
for steep, inaccessible, rocky peaks which abound on Copper 
Island, make it one of the most characteristic of the local birds. 
Herr Stejneger has largely availed himself of the opportunities 
opened to him of studying the various representatives of Otariidz 
and Phocidee, which abound on the Aleutian shores, and in his 
Paper on Callorhinus ursinus (the Koolik, sea-cat of the 











Russians, and well known as the fur-seal of the American and 


English traders), he has given the readers of Maturen an ex- 
tremely interesting and comprehensive description of the appear 
ance, habits, and commercial importance of these valuable 
animals. He graphically describes the forcible tactics employed 
by the older seals, ‘* Sichatchi” (Russ. husbands), in keeping the 
juniors, ‘‘ Cholustjaki” (bachelors), within their allotted grounds, 
and supplies many hitherto unknown detuils concerning distinctive 
characteristics dependent upon differences of age, &c. 


THE last number (thirtieth) of the Mitthetlungen der deutschen 
Gesellschaft fiir Natur und Volkerkunde Ostastens (Yokohama) 
commences with an article on mines and mining in Japan, by 
Herr Metzger—the third important work on this subject pub- 
lished by Germans. ‘The writer, who has been for five years at 

y 
Ani, professes merely to supplement the 
previous writings of his: countrymen. Herr Metzger’s account 


the copper mines at 


of Japanese practical mining is somewhat melancholy reading ; 
There 


is a total absence of technical officials, everything appears to be 


on all hands he finds ignorance, incompetence, waste. 


in the hands of contractors, the mining law is in a most unsatis- 
factory condition, and the position of the foreign mining engineer 
is such that he can do little to remedy 
plainly. 


evils which he sees 
In this respect the complaint is everywhere the same, 
«* The scope ‘of the foreigner is much less than might be ex- 
pected under the circumstances. It 


full intention of the Japanese 


seems at present to be the 
to do everything themselves ; and 
at the most to use their Europeans as advisers, although their 
contracts call them engineers, &c. It not unfrequently occurs 
that foreigners get the impression that the advice of Japanese of 
the lowest rank, with or without technical training, is of equal 
weight with their own.” Herr Metzger further alleges that since 
Europeans have been withdrawn the production of the gold 
mines of Sada has considerably diminished. He asserts that by 


avoiding the extraordinary waste caused by ignorance and mis- 
management, the mineral production of t} 


be increased by at least 


e whole country could 
fifty per cent. Herr Lehmann writes on 
the indoor games of the Japanese. 
meetings it appears that the capital of Japan had its 
Exhibition last year. 15,205 exhibitors—an unex- 
consequence, the Exhibition 


1e reports of the 
Fisheries 
There were 
pectedly large number ; and, as a 
was divided into forty-seven separate exhibitions, corresponding 
to the various administrative divisions. This method rendered 
a journey through the Exhibition wearisome by constant repe- 
tition, and added greatly to the difficulties of a systematic study 
of the exhibits, which were not lessened by the absence of a 
The number of 
amounted to 3967, while the various goods made from fish and 
water plants reached 6474. The fishing population of Japan is 
given at 1,601,406. 
the rearing of fish in Japan is also given. 


catalogue. articles connected with fishing 


Some interesting information respecting 


THE Tiflis 7:vestza contains an interesting paper on the popu- 


lation of the Caucasus, a new census having been made in the 
course of the year 1882 in several of the larger ] 
country. It appears from this census, although incomplete, that 
the population has much increased since the Jast census of 1877. 
In 1867 the whole population of the Caucasus was reckoned at 
4,661,800 ; it rose to 5,391,700 in 1876-77. It is now more 
than 6,500,o0oo—the total being reckoned at 6,449,850—which 
“his large increase 


rovinces of the 


figure is still considered below the reality. T 

of more than 1,200,000 in five or six yea partly due to the 
recent annexations (162,980 in the province of Kars, and 92,450 
in the district of Batoum), to immigration, to natural increase, 
and to the incompleteness of the former census. As to the 
natural increase, due to the surplus of births over deaths, it is 
estimated at an average of 13 per thousand every year in the 
Government of Tiflis (1875 to 1880), and at 12 per thousand in 


sis 
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the Government of Erivan. Altogether, the mortality is, how- 
ever, very great, and it is compensated only by a great number 
of births. As to the density of population, the 224,221 square 
kilometres occupied by the Northern Caucasus have 10°3 in- 
habitants per square kilometre, which figure reaches as much as 
13°6 in Transcaucasia (248,445 square kilometres), where the 
density of population is the same as in European Russia. The 
Governments of Kutais (the valley of the Rion), Erivan, and 
Tiflis have respectively 33°6, 20°8, and 17°8 inhabitants per 
square kilometre. 


AMONG the recent additions to Chinese scientific literature are 
translations of Margutti’s ‘‘ Elementary, Chemistry” and Fre- 
senius’s ‘‘ Chemical Analysis.” ‘These works have been trans- 
lated into Chinese by M. Billequin, one of the professors of the 
Jung Wén Kwan, or Foreign College, at Pekin. 

THE Secretary of State for India in Council has appointed 
Mr. David Hooper, F.C.S., of Birmingham, to the Niigiri 
Government Cinchona Plantations in the Madras Presidency. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Ludio Monkey (Cercopithecus ludio) from 
West Africa, presented by Mr. F. W. Robinson ; a Macaque 
Monkey (A/acacus cynomolgus &) from India, presented by Mr. 
E. Drew; a Vulpine Phalanger (Phalangista vulpina) from 
Australia, presented by Mr. J. C. Martin ; a Central American 
Agouti (Dasyprocta isthmica) from Central America, presented 
by Mr. Hugh Wilson; a Herring Gull (Larus argentatus), 
European, presented by Mr. Thomas Daws ; a Common Viper 
(Vipera berus), British, presented by Mr. H. German; a 
Burchell’s Zebra (Zguus burchelli 9) from South Africa, three 
Michie’s ‘Tufted Deer (Zlaphodus michianus 6? 2), four 
Darwin’s Pucras (Pucrasia darwinié 662), an Elliot’s 
Pheasant (Phasianus ellioti 8) from China, deposited ; three 
Corn Buntings (Zméeriza milaria), British, purchased. 

OUR ASTRONOMICAL COLUMN 

SOUTHERN CoMETs.—Dr. Oppenheim of Berlin has pub- 
lished elements of the comet discovered by Mr. Ross of Elstern- 
wick, Victoria, on January 7, founded upon the Melbourne 
observations in Astron. Nach., No. 2579, though, as he remarks, 


they were calculated with difficulty, owing to the existence of 


three oversights in the seven positions there given; hence their 
connection for an orbit would involve a troublesome tentative 
process. The position for January 17 is in error nearly two 

degree 5. i 
Mr. Tebbutt has also computed elements from his own obser 
vations at Windsor, New South Wales, on January 19, 23, and 
28, which represent closely the observation on February 2, the 
last he was able to obtain, the comet having become very faint ; 
on January 19 he had considered it just beyond naked-eye 
vision. He remarks upon the discordance of his elements with 
those calculated by M. Barachi of the Melbourne Observatory, 
and observes : ‘I cannot account for these discrepancies, unless 
there be some error in the Melbourne data.” We subjoin both 
orbits :-— ; 
Tebbutt 


Oppenheim 
3, Dec. 25°30038 


Perihelion Passage Dec. 25°3027 
I2 
14 
51 

9°49094 


Longitude of perihelion ... 
- », ascending node 
Inclination aa. ts 
Log. perihelion distance 

Motion retrograde. 
lhe time of perihelion passage is for the meridian of Greenwich, 
and the longitudes are referred to the mean equinox of 1884’o. 
It will be seen from the close agreement of the two orbits how 
completely Dr. Oppenheim succeeded in eliminating the Mel- 
bourne errors from his work. 

In a communication to the Odserzaéexy of the present month 
Mr. Tebbutt refers toa notice in the Sydney journals copied from 
a Tasmanian newspaper, reporting that a bright comet had been 
seen at New Norfolk at 4.a.m. on December 27, bearing about 
east, and a few degrees above the horizon; he had searched for 
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it in the morning sky without success. In the Sydney Morning 
Flerald of March 5, Mr. Tebbutt writes :—‘* Within the past 
few days I have received, through Commander J. Shortt, R.N,, 
the Meteorological Observer at Hobart ‘Town, communications 
respecting a fine comet which was seen in Tasmania on Decem- 
ber 25 and 27 in the morning sky. It is described as rising 
above the eastern horizon a few minutes before the sun ; and | 
am strongly inclined to the opinion that this is no other than th 
comet whose elements I have just communicated” (the come 
found by Mr. Ross). There are difficulties, however, in the way 
of accepting this identification, judging from such information 
as we have to hand. The great increase of light near perihelion 
passage is not explained by the elements of the comet of 
January 7, which by theory would only have possessed fivi 
times the intensity of light that it had at the first Melbourne 
observation on the evening of January 12. 


THE OBSERVATORY OF PALERMO.—In Pudbblicazioni das 
Real Osservatorio di Palermo, anni 1882-83, Prof. Cacciatore, 
the director, has collected a large number of interesting observa- 
tions made chiefly in the year 1882. Prof. Riccd’s astro-physical 
observations of the planet Jupiter extend from December 1881 t 
June 1883, and his descriptions of the appearance of the disk are 
accompanied by eighteen well-executed tinted lithographs. Ar 
extensive series of observations of the great comet of 1882, 
also illustrated, follows ; it was last perceived with difficulty or 
April 7, 1883. After the conjunction of the comet with the sun 
it was again sought for ; with a power of I10 on the refractor, 
and in the best condition of atmosphere, the search was unsuc 
cessful on three evenings in September. There are othe 
cometary and planetary observations and an appendix with the 
meteorological results obtained at the auxiliary station ef Val- 
verde. 





GEOGRAPHICAL NOTES 

THE meetings of the International Polar Conference began i: 
Vienna last week under the presidency of Herr Heinrich Wild, 
the Director of the Physical Central Observatory of St. Peters- 
burg. In his address the President praised the great merits « 
Count Wilczek with regard to Polar research, referred .to the 
lamented death, since the last conference, of the Secretary 
of the Polar Commission, Capt. Hoffmeyer of Copenhagen, and 
finally gave an outline of the work done since the St. Petersburg 
meeting by the various expeditions and observing stations. Heri 
R. Miiller, Director of the Hydrographic Office at Pola, w: 


| elected secretary in the place of Capt. Hoffmeyer, deceased 


The principal subject discussed at the first meeting was the det 
mination of the minimum extent to which each expedition party 
is bound to work out and publish its own observations at its own 


| expense, and the establishment of a universal form of publica- 


| of 


tion of results for their easier comparison. First of all tl 
meteorological observations were discussed in this regard. 
The debate turned on the uniform way of noting down the obl 
gatory observations at each station, #.¢. the observations of tem- 
perature, atmospheric pressure, humidity, wind, clouds, hydr 
meteors, rainfall, and temperature of the ground, snow and ic 
Among those who have arrived at Vienna are the following :- 
MM. R. Lenz (Professor at the St. Petersburg Technologic 
Institute), H. Mohn (Director of the Christiania Meteorological 
Institute), R. H. Scott (Director of the London Meteor 
logical Office), Lieut. P. H. Ray of Washington, Lieut. | 
von Wohlgemuth (Vienna), Herr Wijkander, Prof. Guido Cot 
(Turin University), Capt. Dawson (Chief of the Fort Ra 
Expedition), Dr. Giese of Hamburg (Chief of the Germa 
Antarctic Expedition), H. Paulsen of Copenhagen (Chie! 
the Danish Polar Station at Godthaab), Lieut. Payen 
(Paris), Dr. Snellen (Director of the Utrecht Meteorologi 
Observatory), Aksel S. Steen (of the Christiania Meteorologica 
Institute), Count Hanns Wilczek (Vienna). The following 
were expected to arrive shortly :—Prof. G. Neumayer of Han 
burg (Director of the German Seewarte), Prof. E. Mascari 
(Director of the Paris Meteorological Central Bureau), 
Borger (of the Kiel Marine Observatory), Prof. Lemst 
(Helsingfors), E. Riese (Chief of the Finnish Polar Station : 
Sodankyla). 


THE St. Petersburger Zeitung contains the following details con 


| cerning the expedition which Col. Prjevalsky is now leading 10 


and K« yk« »-Nor. 


The points of departure of the expedition were Kiakhia 
From thence it was to go to Tsaidam by Alasha! 
In Tsaidam, at the foot of Burkhan Buda, 


Thibet. 
and Ourga. 
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was the intention to establish a camp, and leave behind a 
section ofthe party and ofthe escort. Col. Prjevalsky, with his 
companions, will push forward to the sources of the Yellow 
River, and even to the towns of Chambo and Batanou. If the 
circumstances are propitious, the expedition will devote the 
spring and summer of 1884 to the exploration of the 
Sifanei, between Koko-Nor and Batanou, where it will surely 
find abundant natural riches to explore. In autumn the expedi- 
tion will return to its encampment. A part of the baggage will 
be sent to Gast, in Tsaidam, where they will establish a second 
camp. From Gast the expedition will traverse Northern Thibet 
in the direction of Lhassa, and will try to penetrate as far 
Lake Tenegri-Pora, to reach afterwards, if circumstances permit, 
either the province of Dsang, or tothe Brahmaputra. If not 
successful, however, the expedition will return part of the way 
and then go northwards to Ladak and to Lake Daigro-Jum-Tcho. 
From thence it will return to Gast, and try afterwards to go 
across the plateau of Thibet in another direction. From Gast, 
which they expect to reach in the —, of 1885, a part of the 
expedition will go towards Lob-Nor, and the other p _ towards 
Keria, that they “also may reach Lob-Nor by way of Tcherkin. 
The two sections of the expedition will afterwards go oie to 
Karakorum, and along the Khoton, and then return by Alsa to 
Asiatic Russia, near the Lake Issak-kul. Col. Prjevalsky left 
St. Petersburg on August 3, 1883, accompanied by Sub-Lieutenant 
Roborovsky, his assistant, and a volunteer, Kozloff. At Ourga 

y were joined by twenty soldiers for an escort, and on 
November 8 they left Ourga to cross the Desert of Gobi. The 
telegram just received from Alashan (dated January 20) tells of 
the safe arrival there of the expedition, 


as the 


GEOGRAPHERS will be gla i to find in the last volume of the 
Cau asus Geograpl hical Society a number of astro- 

nea of p usitions of places in the Transcaspian 

egion, by M. Gladysheff. We find in the list a number of 
oints in the oases ° Ak hal- te kke and Merv, and in Khorassan, 
ni d notice that the exact b osition of Sarakhs (we stern corner of 
citadel) is 36° 32’ 14°5 N. lat. Io’ 10” E. long., 860 
feet above the sea; that ot ie (gar det at Kush kha kala) 
35 18"°3 N. lat. and 60° 47’ 16 * yng., 900 feet above the 
; and that of Meshed (cupola of ‘Imam Riza) 96° £7 25°°6 
t. and 59 37’ 27” E. long. The same volume contains a 


/ 
number of heights measured in Asia Minor by 
ficers. 


and 


2 
J 


Russian 


THE last issue of the /zzestia of the Russian Geographical 
Society contains a preliminary report of journey ma Je by 
MM. Adrianoff and Klementz in the still little-known islands to 

south-west of Minusinsk ; a note by MM. Hedroitz and 
being a reply to M. Konshin’s paper on the Kara-kum 
sands and the former bed of the Amu; a note, by M. Malakhofi 
n the remains of prehistoric man on the Nyeman, close by 
Druskeniki; the necrology of Admiral Putyatin, by Baron 
Osten-Sacken ; and a note by M. Piltchikoff, on a mag 
anomaly between Kursk and Kharkoff. 


Lessar, 


netic 


ON THE PROGRESS OF GEOLOGY 
| addressing you to-night at the opening of the 
of Canter) yury Co llege, may I be allow ed to appeal fir-t to 
your kind indulgence ? On an occasion like this you “ce a 
tight to expect that only the be-t and most refined Enyli-h 
should reach your ear; and if this to- night isnot the ca-e, you 
will, I trust, be lenient with me, as only very few foreigners 
have ever been able to master the beautiful and expressive Eng- 
lich language so thorou; gbly that they would not now and then 
offend the ear of an educated audience. 

When I look round me in this fine hall, and see before me 
such a large audience, of which a number consists of graduates 
of Canterbury College, it appears almost like a dream aud 
hot a reality—a reality of which we have every reason to be 
proud, 

It is about sixteen years ago that a few earnest men, haviig 
the intellectual advancement of Canterbu: ry at heart, met and 

Proposed to found a univer-ity in Christchurch ; but ‘they were 
told by a not inconsiderable number of our citizens, some in 
high posi ions , that we were a>cut a hundred years in advance 
of the wants al the colony. However, we per- evered, and at 
ath open ing address delivered to the students of Canterbury College con 
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la-t succeeded ; and the best procf of the correctness of our 
views is the number of the graduates of the New Zealand Uni- 
versity, of whom there are now twenty-one Masters of Arts and 
forty-nine bachelors of Arts, together seventy ; of whom Can- 
terbury College can claim tw enty-nine of its own, many of whom 
would be an ornament to any university of the home country. 

And although the greater portion of our graduates mostly 
apply the hn yw ledge gained to the education of others, they 
continue their studies for their further intellectual progress long 
after they foie gained their well-earned degrees. 

To my n ind no more ennobling or higher sphere can te 
selected by anybody than that of the teacher. What mental! 
energy, what moral devotion are required in the teacher, wh 
can only be successful if he has his whole heart in the work, s 
that the chain of human sympathy, the most powerful tie in 
mankind, unites him with his pupil. Ina young country, where 
wealth is generally considered to give power, position, and 
influence, and the ‘‘ aurt sacra fames”’ is much developed, only 
a refined mind can gladly and willingly turn away from those 
pursuits by which wealth is more easily obtained, in order to 
devote himself entirely to the education of the young. 

Moreover, nothing shows us more clearly than teaching that 
we have only put our foot on the first step of the ladder leading 
to knowledge. We remain students our whole life; and I trust 
that none of our gracuates will ever overrate the step gained, 
but that they will consider that the degree obtained bas only 
given them an insight into the dominion of Knowledge, and has 
shown them how much they have still to learn ; and that in fact 
they have become masters of the art how to learn to the advan- 
tage of themselves as well as of others, 

Before entering into the subject I have chosen for to-night’s 
address, I wish to make only a few remarks upon the develop- 
ment the Univer ity of New Zealand ought to take, so as to 
satisfy the present and future wants of our population, It was 
only to be expected that in the beginning its founders should 
have been guided by the curriculum of the great centres of 
learning in Great Britai lthough even then some of the newer 
i vements were not adopted ; but I may point out that 
under the different cireum-tances in which we live in a colony, 
we ought to have more cosmopolitan views, profit by the 
experience of those States and comu unities which our conditions 

In fact, t he Universi'y of New Zealand ought 
and t» select for as-imilation in its constitution 
and matter of teaching from all parts of 
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» world, 

According to my views it 
highest aim of a university ma-s of knowledg 
of a chaotic character in a number of but to make the 
student acquainted with the general principles of the stock of 
knowled.e possessed 1e world and its application to life ; 
to know in what direction that gen ral stock is most deficient, 
and in what manner it can be augmented and made more useful 
both intellectu lly and pr 

The study of philoso] »phy, ‘a highest and most general 
acceptance of the term, is one of the greatest wants for any 
university that intends to educate thinkers, men and women who 
not only wish to use their acquired kuowledge fer earning their 
daily bread, but to advance the human understanding. 

Advancing t>» the subject upon which I wish to address you 
to-night, I have thought that some remarks on the progres 
geology ha; made and is daily making would not be imappro- 
priate. I should als» like to show, though owirg to the short 
time assigned to me this can only be done in a fragmentary 
manner, how from an einpirical science it has gradually been 
raised to be an inductive science fully de-erving, as far as actual 
observations go, to claim the p sitio of an exact science. 

If we consult ‘* The Cyclopedia, or an Universal Dictionary 
of Arts and Sciences,” by E, Chambers, F.R.S., London, four 
large f jio volumes, of which the first appeared in 1779 and the 
fourth in 17 783, an ‘excellent v ork, for which s me of the most 
eminent men of the last century wrote, we find that the word 
geology, or geogn:sy, did not exist at that time, the principal 
information upon the formation aud cnstituti.n of our earth 
being contained in the articles on basaltes, earth, fos-ils, geo- 
graphy, lithology, marine remains, mineralogy, mou.tain, rocks, 
stone, and volcano. 

the explanation of the formation of ‘‘stones” is in many 
instances exceedingly erro..e,us, and appears ludicrous to us ; 
whilst the explanation of the nature and occurrence of fossils 
is given quite correctly, alLhough the theory of Tournefort, pro- 
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posed in 1702 to the Royal Academy of France, that all stones, 
fossils included, were derived from liquid stone seeds, is gravely 
considered and rejected. 

The description of volcanoes, both active and extinct, is also 
given in a lucid manner ; but the opinions as to the cause of 
vulcanicity are sometiwes very peculiar, including the theory of 
Dr. Lister—that they are originated by an inflammable mineral 
called pyrites. 

The origin of basalt (basaltes) is correctly given, according 
to the researches of Desmarest in Auvergne, and Raspe in 
Germany, so that before Werner no erroneous views on that 
subject were held, 

But it is a most remarkable fact that there was not even an 
attempt made to give an explanation of stratigraphical geology, 
and how the different rocks were formed, or to connect certain 
sets of fossils with certain rocks in which they occur ; so that in 
many respects we can claim that geology is a child of the last 
hundred years. 

Abraham Gottlob Werner, the great teacher of the Freiberg 
Academy of Mining, may be considered one of the founders of 
modern geology. In 1785 he delivered the first course of 
geognosy, as distinct from mineralogy, and by his great know- 
ledge of all matters connected with the latter science and mining, 
and his excellent method of teaching, he had an enormous 
influence upon the advancement of geology. ‘Therefore, as far 
as I am aware, the word geognosy was first used two years after 
the last volume of Chambers’ ‘‘ Cyclopedia” appeared 

A great retrograde step was, however, made by Werner when 
be brought out his famous theory of the aqueous origin of basalt, 
usually named the theory of Nepiunism, After the war between 
the Neptunists and the Plutonists (those who maintained the 
igaeous origin of basalt) had been raging for some years, most 
of the disciples of Werner—acting as partisans, and instead of 
trying to elucidate the truth, were only bent upon making by all 
means in their power the cause advocated by them vict: orious— 
fora time managed to get the upper hand. Those scientific 
men, who knew from their own experience that Werner’s 
doctrines on the subject were incorrect, preferred to retire 
from the contest, and refused to fight with the same unfair 
weapons. 

Of equal, if not of greater importance, are the labours of 
James Hutton, who, in 1788, published his ‘‘ Theory of the 
Earth,” in which, for the first time, the complicated structure of 
the surface of the earth is explained by the agency of natural 
forces, still at work at the present day, With this the founda- 
tion of modern geolozy was securely established, and though in 
some respects the great Scotch philosopher went too far, his 
system was, nevertheless, the only true one on which his succes- 
sors could build that branch of knowledge now claiming a pro- 
minent rank amongst its sisters as an inductive science. And 
when William Smith, the modest English land surveyor, in 1790 
published his ‘‘ Tabular View of the British Strata,” in which 
the first attempt was made to connect certain fossils with certain 
strata, an attempt turning out a masterpiece of patient research 
and skill, a further great step was made in advance, and instead 


of merely theori-ing on disconnected facts, the greater portion of | 


geological students began to rely more upon the facts collected 
by them and others, than upon speculative views, however 
fascinating they might be. 

In entering upon a short review of the physics relating to the 
great system of which our earth is only a very incousiderable 
speck, we find that although wen of the highest scientific merit 
had tried to explain the origin and nature of the Cosmos, and the 
laws by which it is not one speculation had been 

alo} ted ai the time of 
Chamt ers, as possessing all the necessary precision for the entire 
satisfaction of inductive reasoning. 

It was only at the end of last century that Pierre Simon 

tplace published his two | works, ‘* Exposition du Systéme 
du Monde” in 1796, and “La Mécanique celeste” in 1799. 
This cosmogony, usually called the ‘‘ Nebular Hypothesis,” has 
iitherto stood the test of inquiry nearly a whole century ; all the 
acts—and they are innumerable—tending invariably to testify at 

to the great probability of its general correctness. In 
justice I ought here to mention that Immanuel Kant published 
in 1755 his cosmical theories in his work ‘* Allgemeine 
Naturgeschichte und Theorie des Himmels,” in which the great 
Konig philosopher came to the same conclusions after- 
wards so convincingly demonstrated by the French mathe- 
matician, 
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But when we leave the Cosmos and confine our:elves to our 
small planet, we find ourselves surrounded by such difficulties 
that we appear just as far now from a true conception of the 
constitution of the earth’s interior as our predecessors were 
the beginning of this century. 

Numerous theories, based upon careful calculations, as to the 
thickness of the crust of the earth have been advanced. Sone 
physicists give to our earth so thin a crust that it has been 
compared to the rind of an orange, the fruit inclosed in it 
repre-enting the molten matter of the globe ; others affirm that 
the crust is of much greater thickness, while there are some who 
maintain that our planet has cooled so thoroughly that it nov 
forms a mass of rock of various density from the surface to the 
very centre. Other theories (or, better stated, hypotheses) giving 
| to our globe a crust of more or less thickness, with a hard 
| metallic nucleus in the centre, and matter in a high state of 
| fusion filling the space between both, have been advocated by 
| other scientific men, and mathematical proofs in support have 

not been wanting, However, objections apparently fatal to 

them all have been brought forward at one time or another by 
physicists, astronomers, or geologists, according to their particu- 
lar line of study, and we can therefore only wait patiently and 

| follow attentively the careful researches continued in all civilised 
countries, applying at the same time every new discovery to the 
elucidation of a problem, the more tantalising as its solution has 
for many years appeared to be within our grasp. 

The great hopes that the deep borings lately obtained in 
artesian wells, or careful temperature observations in dee; 
mines, would supply us with some material for advancing this 
question, by offering important and reliable data of a uniform 
character, have not been fulfilled. It appears, on the contrary 
from the deep borings at Sperenberg, in Germany, reaching 

| nearly to 4200 feet, that the increase of heat exhibits a remark. 
able retardation of its rate the deeper we descend. And even 
if we take convection and conductivity of the rocks into account, 
there are scarcely two localities where the same ratio of increase 
in the temperature has been observed, in some that ratio being 

more than treble that of others. There may once have been a 

uniform cooling of the original crust of the earth, now almost 
| entirely removed or remodelled, but there is no doubt that this 

difference in the increase of temperature depends now eithe: 

upon local generation of heat by hydro-chemical action or 

mechanical agencies of enormous power still at work. Thus in 
localising the variable increase of temperature, the vera cau 
both for the crumplixg and metamorphism of rocks, for the 
formation of mountain chains, as well as for the origin of vol- 
canic action, might be traced with more reliance than to seek to 
establish a general law that most probably no longer existed 
when the strata acce-sible to our examination were formed. 

Leaving the dominion of theory and returning to the actual 
work of the geologi-t in the field, I need scarcely say that the 
task already accomplished has been truly gigantic. Patient re- 
search in the civilised countries of Lurope, in the United States 
of North America, and mo-t of the English colonies, as well as 
the work of travellers to almost every part of the globe—of the 
latter I wish only to allude to Baron von Richthofen’s excellent 
late researches in China—have made us acquainted with such 
remarkable and ianumerable data that it is impossible for any 
man, however studious he may be, to gain more than an imper- 
fect knowledge of the material already ‘accumulated, 

The relations of the plutonic, metamorphic, sedimentary, and 
volcanic rocks to each other have been clearly defined, and most 
valuable facts have been brought together, from which the past 
history of our globe is being constructed, while the palzont 
gist has done his work equally well in classifying the Lamers 
complex animal and vegetable life, always in harmony with the 
conditions cf the earth’s surface, gradually and during untold 
| ages reaching, by evolution, the present stage of existence and 
perfection, 

It would lead me too. far to enter into a discussion of all tle 
theories advanced as to the cause or causes by which mountal 
chains and seas have been formed, and volcanoes and ¢ 
quakes—because in most instances the two latter are intimately 

connected with each other—have been originated, Elie de Beau- 
mont’s theory of the sudden upheav al of parallel mout 
chains, first publi-hed in 1833, although at one time fi 
great favour a the continent of Europe, was never adopted > 
any geologist of note, the teachings of Hutton and Lyell leaving 
no room for the doctrines of the paroxysmal school. Moreov 
when the size and direction of mountain chains were taken 
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iccount, and the rocks composing them were carefully examined, 
was found that the explanations offered by the eminent French 
ait gist could not be adopted. 

Many valuable publications have been issued upon these sub- 
jects, of which those of Robert Mallet may in many respects 
claim our greatest attention. Another work of great value is 
that of P rof. E. Suess, the eminent Professor of Geology in the 
University of Vienna, ‘‘ Die Entstehung der Alpen,” the forma- 

tion of the Alps, in which this difficult question is treated in a 
masterly manner. Prof. Green’s ‘‘ Physical Geology” contains 
also an exhaustive résumé of the physics of the carth’s crust, in 
which all the newest researches and theories are thoroughly 
examined and sifted by an excellent observer and practical 
geologist. | However, there is another distinguished geologist 
and physicist, Constant Prevost, whom I should not omit to 
nantiom, he having < slready explained, in 1822, the elevation of 
mountain chains by tangential and Jateral pressure, now mostly 
adopted as the correct theory. The deep-sea dredgings have 
alo offered us considerable material to elucidate the former 
history of our globe, both from a stratigraph ical and: palzeonto- 
logical point of view. 

‘The oscillation of land and sea is another subject of great im- 
portance that has hardly received that attention it deserves, 
whether we take the so-called glacial pericd into account or not. 
There may be with many geologists the fear of appearing hetero- 
dox if they state their belief that the hydrosphere is, like the | 
lithosphere, subjected to considerable oscillations, by which great 
changes in the climate of the globe may have been brought 
about in past geological ages. For years I have held and stated 
this opinion, 

However, I find that lately a great deal of attention has been 
paid to this subject. Thus, for instance, Ph. Fischer, Heinrich 
Bruns, and others, in discussing pendulum observations, have 
come to the conclusion that the sea-level is not a regular 

spheroid, but may vary many hundreds of feet even along the 
same Pp arallel of latitude. Dr. Penck will also explain raised 
beaches and other signs of the glacial period by the oscillation 
{the sea-level. Penck’s views in this respect are different from 
those of Adhemar and Croll. 

Another factor for explaining great changes on the earth's 
face, brought about in geolo gical periods “long past, has lately 
been put forw ard under ‘the name of Tidal Evolution, a very in- 
genious theory, first worked out in its entirety by G. H. Darwin. 
It is based upon the action of the moon, once a part of our 
planet, on the earth, producing the tides and retarding its 
motion, aS W ell as upon the reaction of the earth upon its satel- 
lit. Gradually the moon was driven away from our planet, 
and the length of day has thus at the same rate become more 
considerable, 

However, when Prof. Robert Ball, in Dublin, and others 
attempt to make out that the former much larger tides, when 
the moon was closer to the earth, formed a powerful agent for 
the destruction of rocks existing at that time, and for the 
formation of newer beds from them, by which the thickness 
of the older sedimentary and fossiliferous strata can be ex- 
plained, I think we have to pause before we can accept such 
a sequence, 

Moreover, according to Sir William Thomson, there has not 
been any great change in the ellipticity of the earth’s figure 
since its consolidation, consequently Mr. Darwin’s views as to 
higher tides have to be modified, as he presupposes a more 
considerable ellipticity for his calculations. | However, even 
assuming Prof, Ball’s calculation, that when the moon was only 
40,000 miles distant from the earth the tides at that time 
would rise and fall between 600 and 700 feet twice in a" enty-four 
hours, to be correct, I have no doubt that it was long before the 
Cambrian or lowest fossiliferous rocks with which we are ac- 
quainted were deposited. The occurrence of numerous fossils 
in the oldest beds, belonging to animals that could live only in 
clear water, and minute rij = marks on the rocks, speak clearly 
against Prof, Ball’s hypothe: 

This speculation in phys 
by various geologists to account for 
tion, his expression was first introduced by Sir Andrew Ramsay 
for the higher portions of ridges over large areas, that, if laid 
down on an imaginary plane, appear to have once formed one 
surface with a very gradual slope in one direction. 

However, this peculiar appearance can, as I have repeatedly 
‘uggested in former publications, be easily e plained by the fact 
that when the land Asien rose above the sea-level, abiasion 
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on a gigantic scale must have taken place, by which, in the case 
of our Southern Al Ips, the whole had the appearance of a shal- 
low dome, of which the western side was much steeper than the 
eastern, till the subaérial erosion by atmospheric agencies, or, 
as I called it, ridge-making, took place. 

Before leaving this subject, to which I have devoted more 
time than perhaps I ought to have done, I may add that many 
speculations have been built upon it. Thus, Mr. O. Fisher 
attempts to prove that the ocean basin represents the scar whence 
the mass forming the moon separated from the earth. 

Another cause of gradual retardation in the rotation of our 
planet, and to which, as far as I am aware, very little attention 
has hitherto been paid, is the increase of the bulk of our planet 
by meteorites and cosmic dust. 

There is not the least doubt in my nind that matter, even in 
the most diffused state, cannot leave the outermost or gaseous 
portion of our planet, but that an enormous amount of matter 
in the form of meteorites must have been accumulated year by 
year. If we acd to this the cosmic dust falling upon the surface 
of the earth, which, according to a calculation by Nordenskjold, 
may amount to half a million tons yearly, the size of our planet 
must have been gaining in dimensions and weight to an almost 
inconceivalle degree, even since a rich and diversified flora and 
fauna inhabited it. But even assuming that Nordenskjéld’s 
estimate is far too high, and reducing it to a tenth, or to §0,0co 
tons yearly, the result of any calculation upon this basis is most 
astounding. ‘Thus, if we take only a period of twenty millions 
of years, a short interval in the life-history of our planet, the 
cosmic dust falling during that time would add not less than 
1,0¢0,000,000,000 or one billion of tons. 

And this result is obtained without accounting in any way 
for the further addition by the fall of meteorites, ‘without doubt 
of very considerable magnitude. Such a factor, as Prof. von 
Nordenskjold forcibly points out in his last work, ought certainly 
not to be overlooked if we wish to account for various changes 
in the form, position, and rate of rotation of our planet since it 
began to consolidate. 

Iam well aware that several scientific men, who have care- 
fully examined some of the cosmic dust, have come to the 
conclusion that it is in most cases of terrestrial origin; but the 
fact remains that some of the dust collected shows its cosmic 
origin by its constituent parts, and that all the meteorites reach 
us from far beyond the atmosphere of our earth. 

The importance of the great doctrine of evolution as first 
fully established by Darwin cannot be overestimated by the 
palzontologist. Applying the leading facts of the origin and 
distribution of animal and vegetable life, as at present existing, 
to the numberle-s past generations preserved in the marvellous 
stone-book of Nature, he is able to unravel more fully their 
history, to account for the missing leaves, and to estimate at 
their just value those few remaining, and of which he now and 
then is privileged to decipher a small portion. Darwin himself, 
in his classical chapter ** ‘On the imperfection of the geological 
record,” in his ‘* Origin of Species,” has pointed out tous in his 
usua] masterly manner how to avail ourselves of the scant mate- 
rial at our command, and how future discoveries, adding to the 
paleontological stock, will open out new vistas in the past history 
of our globe. 

I need scarcely add that every new addition to our knowledge 
will assist us to gain more fully day by day an insight into the 
harmonious unity of the whole. 

It is not yet a quarter of a century (1859) since the ‘‘ Origin 
appeared, but if we compare our knowledge of 
paleontology at that time with that obtained at present, we find 
that striking progress has been made. Instead of a collection 
of facts, more or less loosely connected, we now possess a 
system of remarkable stren; eth and harmony, a powerful aid to 
an inductive science like geology. 

Evolution might be compared to an architect, who succeeds 
in raising an edifice of pure and noble proportions, placed upon 
a stable and firm four d ation, from a large accumulated material 
of finely and ingeniously wrought building stones stored up 
promiscuously without any apparent plan cr order. 

Since the appearance of the ‘‘Origin of Species’’ I have 
tlways held this opinion ; and I may be allowed to mention that 
- far back as 1862, in my opening address as first president of 

he Philosophical kaatitaste, I spoke of this incomparable book 

‘*the great work of the age. 
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between present species and those which lived in past ages, I 
may here, to give only one instance, refer to Huxley’s important 
researches into the relations of the members of the family 
Equidz, the Anchitherium, Hipparion, and Equus. At the 
same time the gulf between the different classes of vertebrates is 
being gradually bridged over by car. ful research. Thus Prof. 
O. C. Marsh has shown that the jurassic bird Archzeopteryx 
from Solenhofen is closely connected with the Dinosaurs, 
generally consicered to be most nearly allied to birds. Archzeo- 
pteryx has beside; true teeth in sockets, bi concave vertebra, the 
pelvic hones are separate, and the metatarsals either separate or 
at least imperfectly united. American fossil birds, such as 
Ichthyornis, have also bi concave vertebrze (like fishes and some 
Saurians), and teeth in sockets, The skull of Otontopteryx 
toliapicus, found in the Isle of Sheppey, in the London Clay, has 
also true teeth in sockets. 

There is, however, in palzobotany still a great deal that is 
in many respects unsatisfactory and inconclusive, This is mainly 
owing to the fragmentary material at our commard, consisting 
mostly of leaves, the determination of which in many instances 
may lead us to wrong inferences. To give only one instance, I 
wish to refer to O. Feistmantel’s latest researches on the 
palzozoic and mesozoic flora of Australia, with which our own 
fossil flora is closely connected. 

The eminent palzontologist of the Indian Geological Survey 
comes to the conclusion that Phyllotheca, in Europe and Siberia 
of jurassic age, is palzozoic in New South Wales, and upper 
mesozoic in Victoria; Glo:sopteris, palzeozoic in Australia, is 
jurassic in India and Russia. Noeggerathiopsis, beginning to 
appear in palzozosic beds in Australia, is represented by the 
jurassic Rhiptozamites in Siberia. 

It is unquestionable that such conclusions, before they can 
be adopted, have to be confirmed by evidence of a still more 
reliable character than the present material for comparison can 
have afforded, 

Returning to the physical conditions under which the surface 
of our globe has been formed and is still forming, I may here 
point out that since evolution has been adopted by most scientife 
men as a beacon to guide them to truth, the greater portion of 
the so-called uniformitarian school of geologists, following in 
the footsteps of I.yell, has become so'uewhat modified in its 
views, and may now be called the evolutional school. But let me 
hasten to add that Lyell himself, with his great love for truth, 
may be claimed as one of its first disciples, he having reviewed 
his own writings by the light Darwin held up to us, which is 
sure to advance geology even more than we can at present 
realise, 

There is one question of great importance, in the solving of 
which both the geologist and the palzontologist have to go hand 
in hand with the archeologist. There is no doubt that the 
human race existed already in pliocene times; and if we can 
trust the reports of discoveries in Portugal and other pertions 
of Southern Ewrope, man may have lived as early as the miocene 
age 

However, we want further and clearer evidence before this 
latter view can be adopted. If we consider the enormous space 
of time that separates us from our first ancestors, the oldest 
historical facts preserved seem to us f to-day; and taking 
into account the wonderful progress the human race hrs made 
from the condition of the cave-dwellers, with their rude stone 
implements, to our present state of civilisation, we cught to 
look ;roudly upon the position mankind has atta'ned. And 
we can therefore scarcely conceive the high degree of perfection, 
both physically and mentally, the human race may reach i) 
future. 

Although, as far as our researches go, the autochthones of New 
Zealand cannot boast of great antiquity when compared with the 
inhabitants of the Northern Hemisphere or of the tropical 
regions, there is nevertheless strong reason to believe that this 
country has been inhabited fora much longer time than was 
formerly generally assumed. 

It is, however, pos-ib!e, that some of the traces we have 
hitherto found of the oldest occupancy of these islands may 
have been left behind by occasional visitors, adventurers in 
search of new countries, or by crews of wrecked ships coming 
from distant shores. 

But we have only begun to examine these questions; and 
although, as is always thé cace, the wiseacres will first shake 
their heads, if our researches are only continued without fear 
and without preconceived conclusions, we may be certain that 

aluable results will be in store for us. 


The existence of loess beds, often of considerable thicknes 


to be deposited before the beginning of our great glacier peri 
will be of great use, and offer us an excellent field for research j 
this direction, These beds being of subaérial origin, not on] 
the remains of land animals are preserved in them, but we sha 
find in them also the traces of man. I may here mention th 
strange fact that the true nature of these beds has for a long tim 
been misunderstocd and misinterpreted by mo:t English geolo. 
gists. Even in the last edition of Lyell’s ‘‘ Elements 
Geology,” the loess cf the Rhine is described as fluviatile loay 
whilst the author himself shows that only the remains of lan 
shells and land vertebrates are embedded in it. It has alway 
been inconceivable to me how such an error should have re 
mained so long uncorrected ; the moreso as, as far back as 1847 
Alex. Braun, in ‘Leonhard and Bronn’s Neues Jahrbuch,” be 
shown the true state of things, and German geologists have re 
peatedly furnished new facts in illustration and given analyses 
loess and of recent and older fluviatile deposits of the Rhine { 
comparison. 

But, as I have previously pointed out, the peculiar nature 
the loess deposits—the minute vertical capillary structure cause 
by the empty spaces once filled by the rootlets of innumerab| 
generations of grasses—is a sure guide even to a tyro in geology 
This. structure amongst these localities is well exhibited in +! 
fresh cuttings near Lyttelten. 

I fear that the time allotted to me will not allow me to 
more fully into a review of what has already been accomplishe 
to make geology an inductive science, and what remains stil] t 
be done, but I may be permitted to allude to one of the princi 
causes that retarded geology from taking its present pos't 
This was the fear of the student to enter into antagonism \ 
the established religious cosmogony. It is unnecessary to allu 
to the middle ages, because the stake or distppearance in |! 
dungeons of the holy inqui-ition were the rewards of fearles 
physical research, and men like Galileo and Descartes we 
obliged to use often evasive language, unworthy of such 
thinkers, in order to yreserve their lives or freedom, and the 
fore my remarks will only ap ly to our own times, In pro 
this I wish only to quote one work, ‘‘ Vestiges of the Natu 
History of Creation,” cf which the first edition aj peared i 
1844. If we read this book at the present time, we can scar¢ 
understand how it could have created such intense indigna 
amongst a large portion of the community, or that so muc! 
could have been written agvinst it. Lyell himself, when pul 
lishing his ‘‘ Principles of Geology,” a work of a true philo- 
sopher, was, judging from s‘me letters in his biography, very 
careful not to hurt too much the prejudices of his time, n 
wishing to mar the usefulness of his work. Even at the preset 
time are there not thousands and thousands of well-meaning li 
narrow-minded per-ons, at cnce entering int» strenuous op| 
tion when there is any reference made to scientific cosmog 
differing from that they have been accustomed to from t 
youth, and that cannot stard before the light of m« 
research ? 

However, the great principle of liberty for tle teacher, s 
well expres:ed by the German word ** Lehrfreiheit,” cher he 
by the whole Teutonic race, a principle even preserved in 1! 
German universities during the darkest days of absolutism, is 
safeguard of inestimable value, possessed fortunately also by our 
New Zealand University, the A/ma Mater for whose advance 
ment to the highest attainable position and general utility we 
cught willingly to devote our whole strength and best energies. 


DUST-FREE SPACES } 

WITHIN the last few years a singular interest has arisen 1 

the subject of dust, smoke, and fog, and several scientit 
researches into the nature and properties of these phenomen 
have been recently conducted. It so happened that at the 
I received a request from the Secretary of this Society to lect 
here this afternoon I was in the middle of a research connect 
with dust, which I had been carrying on for some months 1! 
conjunction with Mr. J]. W. Clark, Demonstrator of Physics ! 
University College, Liverpool, and which had led us to som 
interesting results. It struck me that possibly some sort 
account of this investigation might not be unacceptable t 
learned body such as this, and accordingly I telegraphed off ' 
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Mr. Moss the title of this afternoon’s lecture. but now 

ime has come for me to approach the subject before = 

sapatlt conscious of some misgivings, and the misgivi 

fuunded upon this ground : that the ‘subject is not one that lends 
itself easily to experimental demonstration before an audience. 
Many of the experiments can only be m: a on a small scale and 
require to be watched closely. However, by help of diagn ams and 
by not confining myself too ‘closel y to our special investigation but 

ealing somewhat with the wider subject of dust in general, I 
may hope to render myself and my subject intelligible if not 
very entertaining. 

First of all, I draw no distinction between ‘dust ” and 
smoke.” It would be possible to draw such a distinction, but 

would npr | be in accordance with usage. Dust might be 
lefined as smoke which had settled, and the term smoke applied 
to solid particles still suspended in the air. But at present the 
term “‘smoke” is applied to solid particles produced by com- 
bustion only, and ‘‘dust” to particles owing tlicir floating existence 
to some other cause. ‘This is evidently an unessential distine- 
tion, and for the present I shall use either term without distine- 
tion, meaning, by dust or smoke, solid particles floating in the 
air. Then ‘* fog”: this differs from smoke only in the fact that 
the particles are liquid instead of solid. And the three terms, 
lust, smoke, and fog, come to much the same thing, only 
the latter term is applied when the suspended particles are 
liquid. I do not think, however, that we usually apply the 
term *‘ fog” when the liquid particles are pure water: we call 
then mostly either mist or cloud. The name ‘ fog,” at any 
rate in towns, carries with it the idea of a hideous, greasy com- 
pound, consisting of smoke and mist and sulphur and filth, as 
unlike the mists ona Highland mountain as a country meadow is 

nlike a city slum. Nevertheless the finest cloud or mist that 
ever existed consists simply of little globules of water 
pended in air, and thus for our present purpose differs in no 
nportant respect from fog, dust, and smoke. A cloud or mist 
is, in fact, fine water-dust. Rain is coarse water-dust formed 
hy the aggregation of smaller rey s, and varying in fineness 
from the Scotch mist to the tropical d eluge. Ii Y 
sked how it is that clouds and mists are able to fl 
when water is so much heavier (800 times heavier 
the answer to this is easy. It depends on the 
viscosity of fluids, and on the smallness of the par 

cerned. Bodies falling far through fluids acquire a erminal 
“at which they are in stable equilibrium—their weight 
ing exactly — to the resistance—and this terminal velocity 

greater for large particles than for small; consequently we 
have all sorts of rain velocity, depending on the size of the 

ops ; and large particles of dust settle more quickly than small. 
Cloud-sp sherules are falling therefore, but falling very slowly. 

To recognise the presence of dust in air there are two prin- 

al tests: the first is the obvious one of looking at it with 
plenty of light, the way one is accustomed to look for anything 
else ; the other is a method of Mr. John Aitken’s, viz. to observe 
the condensation of water vapour. 

lake these in order. When a sunbeam enters a darkened 
om through a chink, it is commonly said to be rendered visible 
y the motes or dust particles dancing in it ; but of course really 
tis not the motes which make the sunbeam visible, but the sun- 
eam the motes. A dust particle is illuminated like any other 
volid screen, and is Able to send a sufficient fraction of light to 
ir eyes to render itself visible. If there are no such particles 
in the beam—nothing but clear, invisible air—then of course 
nothing is seen, and the beam plunges on its way quite invisible 
)us unless we place our eyes in its course. In other words, to 

¢ visible, light must enter the eye. [A concentrated beam was 

assed through an empty tube, and then ordinary air let in.] 

Che other test, that of Mr. Aitken, depends on the condensa- 
ion of steam. When a jet of steam finds itself in dusty air, it 
condenses round each dust particle as a nucleus, and forms the 
white visible cloud popularly called steam. In the absence of 
nuclei Mr. Aitken has shown that the steam cannot conderse 
until it is highly supersaturated, and that when it does it con- 
lenses straight into rain—that is, into large drops which fall. The 
ondensation of steam is a more delicate test for dust than is a beam 
flight. A curious illustration of the action of nuclei in condensing 
moisture has just occurred to me, in the experiment—well known 
to chil ldren—of w riting on a reasonably clean window- — with, 
ay, a blunt wooden point, and then breat hing on the glass: the 
condensation of the breath renders the writing legible. "No doubt 
he nuclei are partially wiped away by the writing, and the 
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Let me describe the appearance and 


on the surface of the body. 
[For full description 


mode of seeing it by help of a diagram. 
see Philosophical Magazine for March 1884.] 
Surrounding all bodies warmer than the air is a thin region 
free from dust which shows itself as a dark space when examined 
by looking along a cylinder illuminated transversely, and with a 
dark background. At high temperatures the coat is thick ; at 
very low temperatures it is absent, and dust then rapidly collects 
on the rod. Ona warm surface only the heavy particles are able 
to settle—there is evidently some action tending to drive small 
bodies away. An excess of temperature of a degree or two is 
sufficient to establish this dust-free coat, and it is easy to see the 
dust-free plane rising from it. The appearances may also be 


examined by looking along a cylinder éowards the source of 


light, when the dust-free spaces will appear brighter than the 
rest. A rod of electric-light carbon warmed and fixed horizon- 
tally across a bell-jar full of dense smoke is very suitable for this 
experiment, and by means of a lens the dust-free regions may be 
thus projected on to a screen. Diminished pressure makes the 
coat thicker. Increased pressure makes it thinner, In hydrogen 
it is thicker, and in carbonic acid thinner, than in air. Wehave 
also succeeded in observing it in liquids—for instance, in water 
holding fine rouge in suspension, the solid body being a metal 
steam tube. Quantitative determinations are now in progress. 





_* Slow 
j moving 


IIT Quick 
moving 


Fig. 2 


Fig. 1 shows the appearance when looking along a copper or 
carbon rod laterally illuminated ; the paths of the dusi particles 
are roughly indicated. Fig. 2 shows the coat on a semi-cylinder 
of sheet copper with the concave side turned towards the light. 

It is difficult to give the full explanation of the dust-free spaces 
in a few words, but we may say roughly that there is a molecular 
bombardment from all warm surfaces by means of which small 
suspended bodies get driven outwards and kept away from the 
surface. It is a sort of differential bombardment of the gas 
molecules on the two faces of a dust particle somewhat analogous 
to the action on Mr. Crookes’ radiometer vanes. Near cold 
surfaces the bombardment is very feeble, and if they are cold 
enough it appears to act towards the body, driving the dust in- 
ward—at any rate there is no outward bombardment sufficient to 
keep the dust away, and bodies colder than the atmosphere sur- 
rounding them soon get dusty. ‘Thus if I hold this piece of glass 
in a magnesium flame, or in a turpentine or camphor flame, it 
quickly gets covered with smoke—white in the one case, black 
in the other. I take two conical flasks with their surfaces black- 
ened with camphor black, and filling one with ice, the other with 





boiling water, I cork them and put a bell-jar over them, unde 
which I burn some magnesium wire ; in a quarter of an hour 
so we find that the cold one is white and hoary, the hot one ha: 
only a few larger specks of dust on it, these being of such six 
that the bombardment was unable to sustain their weight, an( 
they have settled by gravitation. We thus see that when the aj; 
in a room is warmer than the solids in it—as will be the cas, 
when stoves, gas-burners, &c., are used—things will get ver 
dusty ; whereas when walls and objects are warmer than the ai; 
—as will be the case in sunshine or when open fireplaces ay 
used, things will tend to keep themselves more free from dus, 
Mr. Aitken points out that soot in a chimney is an illustration ¢j 
this kind of deposition of dust ; and as another illustration j 
strikes me as just possible that the dirtiness of snow during , 
thaw may be partly due to the bombardment on to the cold sw- 
face of dust out of the warmer air above. Mr. Aitken has indee| 
suggested a sort of practical dust or smoke filter on this principle 
passing air between two surfaces—one hot and one cold—so a 
to vigorously bombard the particles on to the cold surface an 
leave the air free. 

But we have found another and apparently much more effectuz 
mode of clearing air than this.!_ We do it by discharging ele 
tricity into it. It is easily possible to electrify air by means of; 
point or flame, and an electrified body has this curious property 
that the dust near it at once aggregates together into large 
particles. It is not difficult to understand why this happens 
each of the particles becomes polarised by induction, and they 
then cling together end to end, just like iron filings near a mag 
net. A feeble charge is often sufficient to start this coagulating 
action, And when the particles have grown into big ones the 
easily and quickly fall. A stronger charge forcibly drives them 
on to all electrified surfaces, where they cling. <A fine water-fog 
in a bell-jar, electrified, turns first into a coarse fog or Scote! 
mist, and then into rain. Smoke also has its particles coagu 
lated, and a space can thus be cleared of it. I will illustrate t} 
action by making some artificial fogs in a bell-jar furnished wit 
a metal point. First burn some magnesium wire, electrify it by 
a few turns of this small Voss machine, and the smoke has be 
come snow ; the particles are elongated, and by pointing to the 
charged rod indicate the lines of electrostatic force very beauti- 
fully : electrify further, and the air is perfectly clear. Ne 
burn turpentine and electrify gently: the dense black smok 
coagulates into black masses over an inch long ; electrify further, 
and the glass is covered with soot, but the air is clear. Turpen- 
tine smoke acts very well, and can be tried on a larger scale: a 
room filled with turpentine smoke, so dense that a gas-light 
invisible inside it, begins to clear in a minute or two after th 
machine begins to turn, and in a quarter of an hour one can g 
in and find the walls thickly covered with stringy blacks, notabl} 
on the gas-pipes and everything most easily charged by 
induction. Next fill a bell-jar full of steam, and _ electrily, 
paying attention to insulation of the supply point in th 


case. In a few seconds the air looks clear, and turning o! 


| a beam of light we see the globules of water dancing about, ! 
longer fine and impalpable, but separately visible and_ rapid) 


falling. Finally make a London fog by burning turpentine a 
sulphur, adding a little sulphuric acid, either directly as vapou! 
or indirectly by a trace of nitric oxide, and then blowing in stean 
Electrify and it soon becomes clear, although it takes a little longer 
than before ; and on removing the bell-jar we find that even the 


smell of SO, has disappeared, and only a little vapour of turpentine 


remains. Similarly we can make a Widnes fog by sulphurette 
hydrogen, chlorine, sulphuric acid, anda little steam. Probab! 
the steam assists the clearing when gases have to be dealt wit 
It may be possible to clear the air of tunnels ‘by simply «ds 
charging electricity into the air—the electricity being supplied 
Holtz machines, driven say by small turbines—a very handy fo 
of power, difficult to get out of order. Or possibly some hydr 
electric arrangement might be devised for the locomotive ste: 
to do the work. I even hope to make some impression on 
London fog, discharging from lightning-conductors or capt\t 
balloons carrying flames, but it is premature to say anything ab 
this matter yet. I have, however, cleared a room of smoke vt 


quickly with a small hand machine. 


It will naturally strike you how closely allied these phenomena 
must be to the fact of popular science that ‘‘ thunder clears tk 
air.” Ozone is undoubtedly generated by the flashes, and maj 
have a beneficial effect, but the dust-coagulating and -expelling 
power of the electricity has a much more rapid effect, though 


* See Nature, July 26, 1883 (p. 297). 
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may not act till the cloud is discharged. Consider a cloud elec- 
tified slightly; the mists and clouds in its vicinity begin to 
wagulate, and go on till large droy s are formed, which may be 
neld up by electrical action, ‘th e( lrops dancing from one cloud to 
nother and thus forming the very dense thunder-cloud. The 
agulation of charged drops i increases the potential, as Prof. Tait 
joints out, until at length—flash—the cloud is discharged and 
the large drops fall in a violent shower. Moreover, the rapid 
excursion to and fro of the drops may easily have caused them to 
evaporate so fast as to freeze, and hence we may get hail. 

While the cloud was electrified, it acted inductively on the 
earth underneath, drawing up an opposite charge from all points, 
ind thus electrifying the atmosphere. When the discharge 
curs this atmospheric electrification engages with the earth, 
dearing the air between, and driving the dust and germs on to 
ill exposed surfaces. In some such way also it may be that 
“thunder turns milk sour,” and exerts other putrefactive in- 
fluences on the bodies which receive the germs and dust from the 
air. 

But we are now no longer on safe and thoroughly explored 
territory. I have allowed myself to found upon a basis of experi- 
mental fact a superstructure of practical application to the 
explanation of the ‘phenomena of nature and to the uses of man. 
The basis seems to me strong enough to bear most of the super- 
structure, but before being sure it will be necessary actually to 
put the methods into operation and to experiment on a very large 
a I hope to do this when I can get toa suitable place of 
eration. Liverpool fogs are poor affairs, and not worth clear- 
ing off. Manchester fogs are much better and more frequent, 
but there is nothing to beat the real article as found in London, 
ind in London if possible I intend to rig up some large machines 
and to see what happens. The underground railway also offers 
\s suffocating murkiness as a most tempting field for experiment, 
wh I wish I were able already to tell you the actual result 
instead of being only in a position to indicate possibilities. 
Whether anything comes of it practically or not, it is an in- 


‘ructive example of how the smallest and most unpromising | 
| 


beginnings may, if only followed up long enough, lead to 
suggestions for large practical application. When we began the 
investigation into the dust-free spaces found above warm bodies 
we were not only without expectation, but without hope or idea 
fany sort, that anything practical was likely to come of it: the 
phenomenon itself possessed its own interest and charm. 

And so it must ever be. The devotee of pure science never 
has practical developments as his primary aim ; often he not only 
lves not know, but does not in the least care, whether his re- 
searches will ever lead to any beneficial result. In some minds 
this passive ignoring of the practical goes so far as to become 
ictive repulsion ; so that some singularly biased minds will not 
ngage in anything which seems likely to lead to practical use. 
I regard this as an error, and as the sign of a warped judgment, 
for after all man is to us the most important part of Nature ; 

the system works well nevertheless, and the division 

f labour accomplishes its object. One man_ investigates 
Nature impelled simply by his own genius and because he feels 
he cannot help it: it never occurs to him to give a reason for or 
to justify his pursuits. Another subsequently utilises his results, 
and applies them to the benefit of the race. Meanwhile, however, 
‘may happen that the yet unapplied and unfr uitful results 
evoke a sneer, and the question, ‘‘ Cui bono?” the only answer 
to which question seems to be: No one is wise enough to tell 
beforehand what gigantic developments may not spring from the 
most insignificant fact. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
OXFORD.—The following are the University and College lec- 
wes in natural science for the summer term :— 
In the Physical Department of the Museum Prof. Clifton lec- 
(utes on the instruments and methods of measurement employed 
optics; Mr. Heaton lectures on problems in elementary 
hysics ; and practical instruction is given by the Professor and 
Heaton and Walker. At Christ Church Mr. Baynes 
‘ures on conduction of heat, and gives practical instruction on 
te measurements of electricity and magnetism; at Balliol Mr. 
Dixon lectures on elementary electricity ‘and magnetism. 
In the Chemical Department of _ Museum. Dr. Odling will 
hold an informal discussion on chemical constitution, Mr. 
lisher lectures on inorganic and Dr. Watts on organic 
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chemistry. At Christ Church Mr. Harcourt lectures on quanti- 
tative analysis and Mr. Veley on the relation between the 
physical properties and the constitution of organic compounds. 

In the Morphological Department of the Museum Prof. 
Moseley lectures on the relations of the anthropoid apes and 
man, Mr. S. Hickson on the embryology of the chick, Mr. 
Jackson on Osteological Types, Mr. Poulton on Descriptive 
Histology, Mr. Morgan on Odontography, and Mr. Barclay- 
Thompson on the Anatomy of the Sauropsida. 

In the Physiological Department Prof. Burdon-Sanderson lec- 
tures on the Chemical Processes of the Animal Body; at Mag- 
dalen Mr. Yule lectures on Practical Physiology. 

Prof. Prestwich lectures on the Strata in the Neighbourhood 
of Oxford, and gives practical instruction in the field on the days 
following his lectures. 

Prof. Gilbert will give an introductory lecture on May 6, 
on the Sources of the Constituents of Plants—the Soil, the 
Atmosphere. Dr. Tylor lectures on the Development of Arts 
and Sciences. 

Prof. Pritchard concludes his course on the Planetary Theory, 
and will give a public lecture on his recent journey to Egypt in 
order to measure the absorptive power of the atmosphere on the 
light of the stars. 





SCIENTIFIC SERIALS 

American Fournal of Science, April.—Recent explorations in 
the Wappinger Valley limestone of Duchess County, New York, 
by Prof. William B. Dwight. To the paper is appended a plate 
of the Wappinger Valley fossils.—Description of the Kettle- 
Holes near Wood’s Hall, Massachusetts, with map of the dis- 
trict showing the positions and direction of the larger diameter 
of the Holes, by Prof. B. F. Koons.—Examination of Mr. Alfred 
R. Wallace’s modification of the physical theory of secular 
changes of climate (second paper), by Dr. James Croll. Here 
the question is studied from the physical standpoint, and it is 
argued that a geographical change in the crust of the earth is 
not necessary to remove the Antarctic ice.—A contribution to 
the geology of Rhode Island (continued), by T. Nelson Dale.— 
On Mesozoic Dicotyledons (Angiosperms), by Lester F. Ward. 
—On the tourmaline and associated minerals of Auburn, Maine, 
by George F. Kunz.—On andalusite from Gorham, Maine, by 
the same author.—On the white garnet from Wakefield, Canada, 
by the same author.—Horizontal motions of small floating bodies 
in relation to the validity of the postulates of the theory of 
capillarity, by John Le Conte.—The principal characters of 
American Jurassic Dinosaurs; Part vii., the order Theropod 
(with plates 8 to 14), by Prof. O. C. Marsh.—A_ new order of 
extinct Jurassic reptiles (Maceloguatha), (one illustration, JZ, 
vagans), by the same author. 

THE first article in the Journal of Botany for Apr il i is a mono- 
graph, by Dr. Masters, on ° singular ‘‘umbrella pine” of Japan, 
Sctadopitys verticillata, The most important points which he 
brings out are that the true leaves of Sciadopitys are the homo- 
logues of the true or primordial leaves of Pinus ; ; that the so- 
called “needles” of Scia lopitys, although occupying the same 
relative position as the leaves of Pius, are not necessarily mor- 
phologically homologous with them ; and that the bracts of the 
cone of Sciadopitys are homologous with the true leaves of that 
plant, and also with the bracts of Abietinez generally. 


THE most important article in the Nuovo Giornale Bolanico 
Ztaliano for January 1884 is one by Sig. A. Borzi, on a parasitic 
organism of a very low type which he finds in the crdinary 
cells of Sfirogyra crassa, and to which he gives tlhe name 
Protochytrium Spirogyre. In its systematic position it dis- 
plays, on the one hand, affinities with the Myxomycetes, on the 
other hand, with such genera of Chytridiacesee as Woronina, 
Rozella, and Olpidiopsis. The entire absence of a cell-nucieus 
identifies it, according to the author, with Klein’s family of 
Hydromyxacee, along with Monas, Vampyrella, Monadopsis, and 
Protomyxa. Its ordinary condition is that of a naked mass of 
protoplasm, endowed w ith amceboid movements, and living on 
the chlorophyllaceous contents of the cells of the host, these 
plasmodia having the power of coalescing like myxamoebe ; but 
it also has an encysted state, and in certain conditions propagates 
itself by the production of uniflagellate zoospores. 

Rendiconti del Reale Istituto Lombardo, March 6,—Observa- 
tions made at Milan on the passage of the atmospheric waves 
produced by the Krakatoa eruption, by E. G. Schiaparellii—On 
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March \ tuar I ce of the late Quintit 10 Sella 
Prof. T. Taramelli. [femoir on Antonio Angeloni Barbi: 
his literary prod ns, by E. B. Prina.—Biological 
Alosa vuigaris and Salmo carpio, 3 biting the Italian and 
Alpine 1 Pavesi. —On the complete inte 
some class« y rive uations ofany order with two 
independent vy Prof. G. Pennacchietti.—Note on the 
quantitative determination of alogenous bodies, by P. Ritter- 
Zahony.—On human parasites duguillula intestinalis 
and A. stercoralis, by E. C and A. Monti.—Absolute 
values of the magnetic elements in Milan for the year 1883, by 
Dr. 
Rrvista 
lewski's exp 
On the 
wires according 
the pretended sp 


note 
sub- 


Jers of 


Golgi 


Ciro Chistoni. 


ae triale, March 15.—Note on Wrob- 
studies on the liquidation of hydrogen.— 
variation in “4 electric resistance of solid and pure me- 
to the temperature, by Prof. Angelo Emo. 
mtaneous combination of oxygen and 
n without increase of temperature effected by the exclu- 
light, by L. Ricciardi.—On the migration of Fvdligula 
rufina and Erismatura leucocephala, Scop., by Dante 
Atti della R. Accademia dei 
Alfredo Capelli’s monograph on the pon vers ion » of the — of 
substitutions, by 5. Battaglini. Report on Prof. G. bellonci’s 
memoir on blastopore and the primitive line of the vertebrates, 
by S. Todaro.—Remarks on a curves of the fourth 
order, by Francesco Brioschii—An experimental refutation of 
the hypothe sis that every double link between carbon and carbon 
causes ! 
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an increase of molecular refraction by a constant quantity, 
by Rodolfo Nasini.—On the stratification of the serpentine 
rocks in the Apennines, part i., by Torquato Taramelli.—Note 
on barometric hypsometry, by yr re 09 Lugli. 

March 16. bituary i » late Quintino Sella, by S. 
Maggiorani. eorological oe rvations at the Observatory of 
the Campidoglio during the months of poamany and February. 

March 23.—On some unpublished and pees works of 
Bartolomeo Marliani, by Enrico Narducci.—A chemical analysis 
of some brass and bronze 
in Lombardy, |! 
quities discovered in various 
February 1884, by 5S. 
second note, by S. Tac 
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objects 
y Luigi Pigorini.—Report on the anti 
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hini.— Absolute values of the magnetic 
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SOCIETIES AND ACADEMIES 
LONDON 

\pril 3.—‘‘Spectroscopic Studies on 

Gaseous Explosions.’’ By Professors Liveing and Dewar. 

Having occasion to observe the spectrum of the flash of a 
mixture of hydrogen and oxygen fired in a Cavendish eudio- 
meter, the authors were struck by the brightness, not only of the 
ubiquitous yellow sodium line, but of the blue calcium line and 
the orange and green bands of lime, as well as of other limes 
which were not identified. The eudiometer being at first clean 
and dry, the must be derived either from the glass or 
from spray of the water over which the gases with which 
he eudiometer was filled had been confined. It seemed incred- 
ible that the momentary flash should detach and light up lim: 
from the glass, but subsequent observations have pointed to that 
conclusion. Experiments were subsequently made on the flash 
of the combining gases inclosed in an iron tube, half an inch in 
diameter and about three feet long, closed at one end: witha 
plate of quartz, held in its place by a screw-cap and made tight 
by leaden washers. 

The tube was placed so that its axis might be in line with the 
ixis of the collimator of a spectroscope, and the flash observed 
as it travelled along the tube. 

It was seen at once that more lines made their appearance in 
the iron tube than in the and one conspicuous line 
in the green was identified in position with the E line of the 
solar spectrum. Several other lines were 
iron by comparison with an electric spark between iron electrodes. 
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There could i loubt that the flash in an iron tube 
s of The authors suppose 
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substan¢ »wder, and compounds, such as ox 
which would give fine powders by their decomposition in th 
I | interesting observations were made i) 
lithium carbonate was introduced, not 

and blue lines of lithium very brilliant, } 

oO. After the lithium had once 

be, the lithium lines continued to 

even after the tube had been repeatedly w 

ium had been freshly put in, the red lin 

much expanded, very much broader than t] 

n in a Bunsen burner reflected into the sli 
son. ‘The light was dazzling unless the slit was 
was noticed that if the spark by which 
distant end of the tube, so that the 
travelled along the tube towards the slit, there was a revei 
the red line ; a fine dark line was plainly visible in the middl 
the band. When the spark was at the end of the tube next 
slit, no reversal was, in general, seen. Later observations show 
that some other metallic lines might be reversed in this way 
photographs taken of the reversals. These observations wit 
eye on the reversal of the red lithium line were made with 
diffraction grating, and were repeated many times. They s! 
that there are gradations of temperature in the flame, and 
the front of the advancing wave of explosion is somewhat 
than the following part. The combination of the gases is not 
instantaneous that the maximum temperature is reached at once 
When some magnesia w “ put into the tube the continu 
spectrum was very bright, but the iron lines were still brighter 
No line which could be identified as due to magnesium was 
observed with certainty ; there was only a doubtful appea 
of 6. With sodium, potassium, and barium carbonates, on 
lines. usually seen when salts of those metals are introduced 
flame noticed ; but eye observations of this kind 
tremely trying, on account of the suddenness of the flash 
the shortness of its duration. Thallium gave the usual 
line. 

Subsequently the interior of the tube was bored out so as 
present a smooth bright surface of iron, and the-iron lines w! 
were cons pic uous in the flash were noted. 

For the purpose of identification the pointer in the eye-pi 
was first placed on one of the strong iron lines given by 
electric di between iron electrodes, and then, the disch 
being stop ped but the field sufficiently illuminated, the eye was 
fixed steadily on the pointer while the gas in the tube w: 
ploded. In this way it was not difficult to see whether any gi\ 
line was very bright in the flash. The lines thus identified 
those having the wave-lengths about 5455, 5446, 5403, 
5371, 5327, 5269 (E), 5167 (44). These lines were all 
times observed in the way described, and as a rule were al 
present in the flash. Lines with wave-lengths about 5139 
4352 were seen, and may possibly have been due to iron, 
several more lines were seen occasionally, but were not so reg 
larly seen that they could be well identified. The lines A 492} 
and A 4919 were but neither of them cou 
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be seen. A group of blue lines were noticed, and wer 
wards identified by photography, a method much less tryit 
observations by eye. To give intensity to the photographs 
orstwelve flashes were usually taken in succession with 

shift of the instrument, so as to accumulate their effects in 
photograph. For identification the spark between iron electrod 
was also photographed, but with a shutter over the lower part 
the slit, so that the image of the spark should occupy only 1] 
upper part of the field. 

Some sixty of the iron lines in the indigo, violet, and 
violet were thus photographed. 

As arule no iron lines above O make their appearance 
few plates T is visible, and it is possible that other lines m 
obscured by the water spectrum, which always comes ow 
extends from near s to below R. Above T no line 
visible in any of the photographs, though the spark lines co 
strongly enough, and several of the strongest groups of iron lin 
both of spark and arc lines, are in the region beyond T. 

Other experiments were made with explosions of carbonic ox! 
and oxygen, and with coal-gas and oxygen. The explosions 
these gases were attended with much more continuous spectru 
and the metallic lines were not always as well developed as t! 
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3683, and 3639 strongly, 
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hen there was no lead lining ; the metal being without doubt 
jerived from the leaden washers used to make the ends of the 
ube air-tight. 

\ strip of silver gave the lines A 3381°5 and 3278, and these 
ines were sometimes reversed. No trace of channelled 
vectrum of silver was developed even when silver oxalate was 
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arst explosion. 

A magnesium wire about 2 millims. thick and two-thirds the 
ngth of the tube gave the 4 lines very well ; that is tosay 4, and 
, were well developed, and 4, was also seen, but as the iron and 
agnesium components of 4, are very close together, and the 

n line had been observed before the introduction of the mag- 
sium, it was not possible to say with certainty whether not 

nagnesium line were present too. No other magnesium line 
puld be detected. The blue flame line was carefully looked for, 

t could not seen. The photogray hs showed none of the 
agnesium triplets in the ultra-violet, nor any trace of the strong 
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1 is yet more .conspicuous in the are when that metal is 
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nature. Two fatal objections he said might be taken to th 
theory: ‘(1) the one having reference to the very peculiar 
nature of the parasitism it assumed, and the other (2) to the 
fact that notwithstanding a similarity of appearance there 
were in reality no true fungal- mycelia nor true algal-colonies in 
lichens. As to any direct genetic or any indirect parasitical 
connection between the gonidia of lichens and_ the hyphal 
filament, it was further pointed out that none such existed, but 
that on tracing the evolution of the thallus from the germinating 
spore, it is seen that the gonidia originate in the cellules of the 
first parenchymatous tissue formed upon the hypothallus, and 


that subsequently through the resorption of the lower portion of | 


the cortical stratum they became free, and constituted the thin 
gonidial stratum. Where seen lying amongst the medullary 
hyphe they are often attached to these, not as the result of any 
copulation, but by means of the lichenin which permeates the 
whole thallus. ‘The origin of the gonidia and their relation to 
the rest of the lichen thallus, the author stated in conclusion, 
thus belonged to the very clements of morphological botany. — 
There followed a note on a remarkable variation in the leaf of 
Banksia marginata observed by Mr. J. G. Otto Tepper in South 
Australia ; and he questions whether this might not be regarded 
as the spontaneous production of a new variety or species or the 
remnant of an extinct form.—Mr. R. A. Rolfe then discoursed 
on Hyalocalyx, a new genus of Turneracex from Madagascar. 


According to Dr. J. Urban (the latest authority) the order con- | 1s ol 
| the periods and flocks alluded to were exhibited. Mr. Trebeci 


sists of five genera and eighty-three species distributed in America 
from North Carolina and Mexico to the Argentine Republic, and 
in Africa from Abyssinia to Mozambique and the Cape of Good 
Hope, while outliers are found in the islands of Zanzibar and 
Rodriguez. ‘The unique example now added was obtained by 
Dr. C. Rutenberg on Nossi-bé, a small island on the north-west 
of Madagascar. Its peculiarities incline Mr. Rolfe to regard it 
as the type of a new genus with a position between ‘Mathurina 
and Zurnera ; its most remarkable character being its” glassy 
transparent calyx totally destitute of chlorophyll. 


Chemical Society, April 17.—Dr. Perkin, F.R.S., pre- 
sident, in the chair.—A_ ballot was — and the oe 
gentlemen were elected Fellows :—W. sorland, J. C. Bose, 

. D. Crumbie, A. F. Dimmock, H. G. Greenish, W. J. Grey, 
My Gaskell, J. W. Pratt, A. G. Perkin, W. H. Perkin (jun.), 
G. H. Wainwright.—The following papers were read :—On the 
influence of incombustible diluents on the illuminating power of 
ethylene, by P. F. Frankland. Mixture of ethylene with car- 
bonic anhydride, nitrogen, aqueous vapour, and air, have a lower 
illuminating power than pure ethylene. Mixtures with oxygen 
have a greater illuminating power than pure ethylene ; carbonic 
anhydride is the most and air the least prejudicial to the illumi- 
nating power.—On trichloropyrogallol, by C. S. S. Webster. 
The author has prepared mairogallol by the method of Stenhouse 
and Groves. He finds that the reaction can be separated into 
two stages, in the first of which trichloropyrogallol is formed. 
Its reactions are identical with tribromopyrogallol. The author 
confirms the statements of Stenhouse and Groves in almost every 
particular.—The synthesis of galena by means of thiocarbamide, 
by J. Emerson Reynolds. The author has succeeded in coating 
glass vessels, brass tubes, &c., with a nitrous galenoid coating, 
by the decomposition of an alkaline solution of lead tartrate with 
sulphur urea.—On the analysis of Woodall Spa, by W. T. 
Wright. This spring contains a large amount of bromine (49°7 
parts per million) and iodine (5°21 per million) ; it is much richer 
in these elements than any other spring in this country.—On the 
critical temperature of heptane, by T. E. Thorpe and A. W. 
Riicker. By calculation it is found to be about 281°. 

SYDNEY 

Linnean Society of New South Wales, February 27.— 
The following papers were read :—Monograph of the Australian 
sponges, by R. von Lendenfeld, Ph.D., part 1. This paper is 
introductory to a monograph upon the Australian sponges, large 
materials for which have already been accumulated by the author, 
partly from his own collections, and partly from those in the 
Museums of Christchurch and Dunedin, New Zealand, and of 
Adelaide, South Australia. The real investigation of this branch 
of the Coelenterata may be said to begin with the work of Grant, 
1826; to have risen to a new and much higher level under 
Schulze, 1875-1881, and to have been continued by Lollas, 
Keller, Vosmaer, Marshall, the author, and others, with con- 
tinually increasing success up to the present time. A sufficient 
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account of the bibliography of the Spongida is presented in 1] 
paper to enable those interested to find any desired informat; 
upon the subject, a matter of no small difficulty at present.—| 
Scyphomeduse of the southern hemisphere, by R. von Lendenfe) 
Ph.D., part 1. The Seyphomeduse or *‘jelly- fish” appear 
be more numerous in the southern than in the northern h 
sphere. Of the 210 known species, 104 have already been four 
in the former, and as the animals of that hemisphere are ; 
nearly so well known as those of the northern, the numbe; 
southern species must doubtless be much greater than that me 
tioned. Only twenty-six of the 104 southern species are A 
tralian, but this app arent poverty of the Medusz of our sho; 
is due to the limited investigation that has been made. In 
paper all the species of this “hemisphere are described.—Not; 
of some new fishes by William Macleay, F.L.S. FE 
species are here described. ‘Two of them, Platycephalus long 
spinis and Urolophus bucculentus were taken in the trawl in d 
water outside the Heads of Port Jackson. The third, Petroscir 
wilsoni, was found by Mr. J. I). Wilson at the North Sh 
and the fourth, A¢hirinosoma jamticsonit, was a small freshwat 
fish from the Bzmer, one of the head waters of the Brisa; 
River.—On the improvement effected by the Australian clim 
soil, and culture on the Merino sheep, by P. N. Trebeck. |)] 
this paper Mr. ‘Trebeck traces the changes and improvemen} 
which wool has undergone in Australia since the first introd 
tion of German and Silesian sheep. Samples of the wool of 
c ncindes his paper by stating his opinion that the whole of 
country on our western wz itershed was eminently suitable for: 
Merino sheep, and that we only re juired the fostering assistar 
of an intelligent Government to keep in the front ranks of | 
wool-producing countries of the world. 
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Cuemicat Society, at 8.—On the Seodectinn ‘of Hydroxylamine froz > ed é , from CHRONOG Ru Xp H Ww ATC H COMP ANY, : 
Nitric Acid : D. Divers.—On some Compounds of Phenols with Amidc ne _HIL L CROS » COV EN’ NTRY RY 

Bases: Gibson Dyson,—Chemistry of Lacquer (Urushi): H. Yoshid: 
Linnean Society, at 8.—Changes in the Fauna and Flora of New Zea- 


land: Dr. S. M. Curl.—On a Fossil Fruit from the London Clay: J. A CERTAIN 
Starkie Gardner. —Origin of the Placentas in Alsinee: G, Lister. INTE 
THURSDAY, Novemver 8. REMEDY 


o 


MaTHes MATIC AL Society, at 8.—Symmedians and the Trip! on certain For BAD BREASTS, OLD WOUNDS, and SORES, If 
Circle : R. ‘Tucker. —Symmetric Functions and in particular on certain | : 
Inverse > Operators in _ inection therewith: Capt. P. A. Kes -mahon.—On effectually rubbed on the Neck and Chest, it cures SORE 
certain Envelope: Prof. Wolstenholme.—On certain Result s obtained ; i 
b 2 “en of he i a of Points on a Plane C — ~ A. Roberts.— | THROATS, BRONCHITIS, COUGHS and COLDS; and for 


d Paper on Frullanian Multiple Integrals: E. B. E ii itt. | GOUT, RHEUMATISM, end ail Skin Diseases it is unequalled, 


a. 


CRYSTALLISATION EXTRAORDINARY. 


Mr. HENSON HAS JUST RECEIVED FROM JAPAN THE MOST MAGNIFICENT Group oF STIBNITE CRYSTALS 
EVER SEEN. 

















There are about 120 Crystals, 30 of which are Terminated, size from } to 2} inches wide, 13 inches long ; weight 


130lbs. The brilliancy of the iustre, which resembles highly polished steel, the numerous modifications, and the 
enormous size of the Crystals, make these the most rem: arkabl e case of Metallic Crystallisation ever recorded. Mr. 
HENSON will be pleased to show this marvellous specimen to any person interested, at his address. 


SAMUEL HENSON, 277, Strand, London. 
(Opposite Norfolk St.) 


HARVEY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


LIST, 





ly among NEW FORM OF PORTABLE TESTING GALVANOMETER. 
cabigane ACOUSTIC APPARATUS OF ALL KINDS. 
aT British PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 
TURIST ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 
id Estates 
SRICUL- WALL PAPERS FREE FROM ARSENIC. 
ce, 14S. WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
London, ARE THE ORIGINAL MAKERS OF 

' ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
—" 2 } Sole Address—110o, HIGH STREET, MANCHESTER eo are LONDON, W 
ith or y May be o tained of all Decorators. Special Prize Med: ul, Sanitary Institute. 


rd Street. Award of Merit, International Medical and Sanitary Congress. Silver dal, National Health Society, 1 
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FERNS, A SPECIALITY. 


Having for many years devoted almost the whole of our attention to 
the cultivation o 


We now have THE LARGEST STOCK in the GREATEST NUMBER 

of VARIETIES in THE TRADE, suitable for STOVE and GREEN- 

HOUSE cultivation, for OUTDOOR FERNERIES, and other purposes 

PECIAL LISTS, issued at ir nterva ils during the year, giving extremely 
low quo tations . ay be had free on application. 


W. & J. BIRKENHEAD, 


FERN NURSERY, SALE, NEAR \R_ MANCHESTER, 


Go. TISLEY & 


—-_* . 
OPTICIANS, ' 


172, BROMPTON ROAD, S.w. 


RAIN-BAND SPECTROSCOPES. 


Our SI 


With Fixed Slits ..... 30/- each. 
With Adjustable Slits ... 40/- ,, 
Copy of an Unsolicited Testimonial om 
JOHN S AN JFORD DY ASON, Esq. » B. R. G.S Se 
Cc ctl of Meteorol l Society. 
*: Boscopet GARDEN NW. Sept 19,1 





zt been working 

ver Aly in the vici 

ind other Alpi Passes. 
y manner.” 


To 8. C. TISLEY & Co. 


BROMPTON Ki S.W. 
NOTICE OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(Late or 5, Baipe St., anp 2, Foster Lang). 
HIW’S STUDENT’S “MICR¢ )SCOPE, HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


‘\ The * Orion” 
! Front Steerer, Double Driver, fitted 
with either Patent Balance Gear, or 
Automatic Clutch. 


The Lady’s Tricycle, with 
Light Framework, £12, 


The Orion ” Bicycle, 


an acknowledged Ar Machine. 


with a Pocket Spectroscope, wh ich 1 ha 2, 
ty of Monte Rosa and the Matterhorn—the 


It has answered every purpose in a most 








AD, 












PERAMBULATORS. 
The New Bassinette, fitted 


with Bicycle Wheels, Reversible 
Hood, &c., &c., from 39s. 


The Revolving Perambu- 


lator, which will turn in any position. 


The New Metallic Bassin- 

ette, the admiration of all who see it. 
LISTS FREE FROM 

HILL & MORTON, Trafalgar Works, Coventry. 


FRY’S GOLD MEDAL, 


PARIS EXHIBITION, 
COCOA In Packets and ‘Tins. Pure 


Cocoa only, with the super- 
“* If properly prep oared, there is no nicer 


fluous oil extracted. 
or more wholesome —— arati no 


eon Far Wada eK TRACT 


Edited by Dr. Has 
3. &. FRY & SONS, Bristol and London, 


NATURE 





[Now. 1, 


Alf-russia, 36 


N » Price 30s. ; in hz 


(MEN—MOS) of the 


T ¥, 3 


VOLUME XVI. 


ENCYCLOP4Z:DIA 


BRITANNICA. 


Edited by Pro’. THOMAS SPENCER BAYNES, LL.D 





Tricycle, | 


AND 


W. pesnneibinins SMITH, LL.D. 


Frof. 


PRINCIPAL CONTENTS, 





IENDELSSOHN. W.S. Rockstrro. 
MENSURATION Prof. Ws 1. ‘Ts 

MERCURY. Prof. Dit and CH 
MERGANSER. Prof. 


MERIMEE. Gro. Saintsuury. 

















MERYON. Fri 1cK WEDMO 
| MES \POTAMIA, “Prof. A. SOCIN. 

MESSIAH. Prof. W. R Rrson Smiru, LL.D 

METALLURGY. Prot 1AR. 

METALS. Prof. Dirymar. 

METAL-WORK. J. H. “a 

METAPHYSIC. Prof. E. Catrp, LL dD. 

METASTASIO. J. A. Sysonps 

METEOR. Prof. Huverr “A. Newron, LL.D. 

METEOROLOGY. <A. Bucuan and Prof. BaLrour Stew LL 

METHYL.. Prof. Dirrmar. 

MET . J.A Crowe. 

METTERNICH. ALAN Fyrre. 

MEXICO. E. B. Tytor, D.C.L., LL.D., and Prof. A. H. K 

MICAH. Prof. W. : 

MICHELANGELO. 

MICHELET. Geo. Sa y 

MICHIGAN. Prof. C. kK yor LL.D 

MICROMETER. Davin Gitt, LL.D. 

MICRONESIA. Courrs Trorrer 

MICROSCOPE. Dr. W. B. Cart 

MIDRASH. 5S. M. Scuitrrer-Szis 

MILL, JAMES. Atexanver Barn, L i 

MILL, JOHN STL ART. Prof. Wu. Minto. 

MILLENIUM. Avorr Harnack, D.D. 

MILLER, HUGH. Perer Bayne, LL.D. 

MILLET, J. F. Mrs. E. F. S iy Fe on. 

MILMAN. Ricuarp Garnett, LL. 

MILTON. Prof. Davip Masson, Licb. 

MINERALOGY. Prof. M. F. HEppDLE. . 

MINERAL WAITERS. Dr. Joun Macpwerson and Prof. Avs 
Leeps 

MINIATURE. FE. Maunpe Tuompson, 

MINING. C.I NeEvi Foster, D.Sc. 

MINSTREI Prof. Minto. 

MIN. W.C. Ror: sand R ee 

MIRABEAU. H. Morse Sre: 

MISSIONS. Rev. G. F. Ma LE AR, D.D. 

MOHAMMEDANISM— 
MoHAmMME Prof. Wett EN. 
EASTERN CALIPHATI Prof. “STAN ISLAS GUYARD. 
Koran. Prof. NOLDEKE. 

MOLE. Dr. G. E. Dowson. 

MOLECL LE. _Rev. H. W. Watson, S. H. Burnury, and Pr A 


| MONTREAL, 


| MORPHOLOGY. 


Crum Bro 


MOLIERE. Ax DREW Lan 


MOLLUSCA. Prof. E. Ray i \NKES 

MONACHISM. Rev. R Soovamean LL.D., D.C.L. 
MONEY. Prof. C. S. * adh 

MONGE. Prof. Axruur Carey, LL.D. 

MONGOLS. Prof. R. K. DouGras and Prof. B. Jix 
MONK. Osmunp A! 


MONSTER. Dr. Cuarves 
MONTAIGNE. G. Sain 
MONTESQUIEL . SAINT 
Prof. D. Wit 
MONTROSE. S R, 
MOON. Prof. Simon Newco 
MOORE, SIR JOHN. T-EPHENS. 
MOORE, THOMAS. Prof. Minto. 
MOOR-HEN. Prof. A. NewTon. 

Prof. T. M. Linpsay, D.D 





MORAVIAN BRETHREN, 


MORE, HENRY. Principal Tutiocn, D.D 
M¢ RE, THOMAS. Rev. Mark Pattison. 
MORGAGNI. Dr, Cuas. CREIGHTON. 
MORMONS. Prof. Joun FRASER. 


P. GEDDEs. 
MOSAIC. J. H. MippLeton. 
MOSCOW. P. A. KropoTKINg. 
MOSES. Prof. WeELLHAUSEN 

MOSES OF CHORENE. Prof. A. von 
MOSQUE. J. H. Mippieron. 
MOSQUITO. R. M‘Lacnian, 


Gut 


HMID. 





Edinburgh: ADAM & CHARLES BLACK. 
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MR. MURRAY'S 
LIST OF FORTHCOMING WORKS. 





MR. VILLIERS STUART, M.P.— BOEEs AFTER the WAR. Being Notes made during 
a Tour of In , including Experiences and Ad esa gst the Natives, wv Descriptions of their Homes and 
Customs ; to uae re added x tes a the jatest At neo gical Discov haa and a Revi« 1 Account of the Funeral Cale 

r an in ptian Queen, Wi loured Illustrations and Woodcuts Ne) 
SIR THEODORE ae nea ashe ——_—_o of the LIFE of LORD atlases 


Three Times Lord Chancellor of and. From Letters and Papers in possession of his 1 ly. raits. 8vo 


>* 


DR. SCHLIEMANN. —TROJA RESULTS of the aetapncoc RESEARCHES and DIS- 
COVERIES on the SITE HOMI We Reh nd in the HEROIC PUMVEE end OFHER SITES made in the 
Year 18$2 ; witha JOUR NE ¥ TRO 1) in 1881. With Notes by Professors SAyce, MAUA , VIRCHOW, and 
KARL BLIND, &. With Mapa all Ml tions. Medium Svo. 

MR. F. L.  angee F.R.G.S.—The WILD TRIBES of the SOUDAM : An Account of 
Travel and Sport, chiefly in the BASE — aly Being _ ynal Adven tures during Three Winter the Soudan 
With Maps, 40 Illustrations executed in Ameri nd 6 Etch Medium Svo. 


aay oar at ended ORNSBY.- -MEMOIRS of JAMES HOPE SCOTT, 0.C. 
rd). With Se ys from his Corres pol 2 yIs, ovo. 


REV. CANON COOK. —The age ape of LANGUAGE and RELIGION. C 
Five Essays. By the EDITOR of the * SPEAKER’S COMMENTARY.”  8vo. 


SIR EDWARD COLEBROOKE, a —— yore gta of the ner er hale 
ELPHINSTONE. With Selections from his Correspondence and P: With PI 2 


a BREWER.—The REIGN of HENRY VIII.: from his mace sion till the 
of we € Reviewed anc trated from Original Documents, Edited by JAMES G Al ER, of the Record 

Office. 2 com.” tes, (Publis! pra mission of the Lords Commissio1 of H.M. Treasury.) 
SIR a bah cna peng ee ee EXPERIENCE: a Selection of 


Iss and Addresses delivered on various ns. With Maps. Svo. 


MARTIN hahah agg oe —The FIRST PRINCIPLES of the REFORMATION ILLUS- 
TRATI } THREE PRIMARY WORKS. Or1 Christi n Lil erty; The Babylor ( 1e Church ; 
Address to > the Hokies : ats lite 1, with Theol ul and 1 Historical seh Bek is, by a NR\ Ww AC 
PROFESSOR BUCHIII King’s College, London. Sve 

DEAN BURGON, B.D.—The REVISION ge Three ] 

— Engli — n: (I1I.) Westcott and Hort's Te ry. Reprinted an L 
Review, With a Reply to the Bish of Glouc ter, and a Dis-ertation on 1 Timothy iii. 16. Svo, 

PROFESSOR MONIER WILLI qe — RELIGIOUS THOUGHT and ae 
INDIA. An Account of the Religions People, based on a Life’s Study their Literature. . I. Ved 
Brahminism, and Hinduism. vo. 


MR. T. E. SCRUTTON, M.A.—TI he LAWS of COPYRIGHT. An Examination 


Principles which should Regulate Literary and Artistic Property in England and other Countries. Svo 


MR. WM. ROBINSON, vibes pte ENGLISH hyped gh ae GARDEN. Its STYLE 
nd a TION. With an Illustrated Dictionary of all tl s used, and Dit yns for their Culture and Arrangement. 
J s; Writers. With numerous I}us tieda. M re 


MR. A. S. wedge A The CONCLUDING Ds ngiy Aaron of the HISTORY of GREEK 
SCULPTURE and his Successors. With Illu , im De 


CAPT. GILL.—The RIVER of GOLDEN SAND. A Na ve of a ds yurney through China to 
Burmah. An Abridged Ex ay E. COL — BABER. Wit h Mem = and Introductory Essay, by COL. H. 
YULE, C.B. Wit h Portrait Map, and i! stration Post Svo, 

MR. CHAS. BUXTON. —NOTES of —_— With a Biographical Notice by REV. J. 
LLEWELLYN DAVIES, M.A, Second Zdit 


JOHN MURRAY, ALBEMARLE STREET. 





Viii NATURE [Mov. 1, 1883 


E.D.& Co's “Eene 
A NEW INDUSTRY—CEYLON TEA. EAS 
i. HE most enterprising of the planters in the Island of Ceylon have recently turned their 


attention to growing Tea on their estates with the most gratifying results. ‘The quality 
produced supplies a need that has been urgently felt, viz. a Tes possessing the flavour of China Tea without its weakness, and the 
fulness of Indian ‘Tea without its astringency—in fact, these Teas are almost exact counterparts of the old-fashioned Kaisows 
and Souchongs of China so much ap; sreciated by connoisseurs in former years. ‘The cultivation is rapidly spreading, and, having 
arranged for supplies of the best qualities, we lose no time in advising the public of this new Tea district. 


TRIE TR ree: 1/G% Q/- em TARRIAOR Tam 
ELLIS DAVIES On. 44, Lor st., LIVERPOOL. 


Ask yoy Stationer or Jeweller for Chased Mounts, and reserve cf 
A, WOODWARD'S LX.L as en : | Leads, 25. 6a. 421. Superb Twisted 
ALUMINIUM GOLD PENCIL 4 Spiral Pencil, very choice, 2s. 6. 

ASES: see that you get them, yi 424. Double Action (Magic) Spiral, 
h have no other. The Trade with Ring for Watch Chain, 3s. 
Marks, “A. H. W.” and “I.X.L. 425. Double Action (Magic) Spiral 
are stz amped on the point of e ach : . em Eee Se, os ain, Engine-Turned, or Engrave i, 
pencil, which be particular in noting . a a Sa 3 ad 35. ” 428. Double Action ~ agic ) 
The most presentable and durable in |__ [Re eee 5 en | 9 25 | Spirs al, Black Enamelle entre, 
the World, and the Best Value for *- was = D ney reserve of Leads, 38. 6d. G21. 
money. As well made as the most ,_ —, CT w= | .o Spiral Pencil and Sliding Pen, 
expensive solid gold pencils. Will { ** Engine-Turned, with reserve of 
stand the Gold ‘Test. Have taken 436 4 B= ee Leads; a useful Case, 4s. . 
the lead of allothers. The following ~_ 21 Double Action (Magic) Spiral, richly 
are the most popular kinds. 419 ——— . Engraved, with reserve of Leads, 

The ve are One-third the ._. PTR ree fe * + 429 45. 429. Telescopic and Sliding Pen 
actual size. Full size Drawings all >9 and Pencil, Engine-Turned ; a good 

Sinat on application ; QQ : a leeienae —— massive Case, 5s. 420. Double Ac- 
419. Single Spiral, Nickel Plated a es serait = | tion Spiral Pen and Pencil; when 
Front, 1s. 453. Lady’s Tablet Pencil, ,. CA Lm pe oe half-turn ed right propels 
2-inch lead, Engine ‘Turned, 1s. ‘: ' LA P29E> BIO — ee | TR | the Pen, and a_half-turn the reverse 
624. Single Spiral, Black Enamelled Cc COLE ‘= — way sends it back again, whilst a 
Centre, 1s. 6d. 436. Single Spiral, half-turn to th: left propels the 








Plated, Single.” Spiral,“ Engine PU ete TMU et CMe) | eset whichis resheathed in pr: 


E ngine 
Turned, 2s. 452.Gentleman’s Spiral, 
with reserve of Leads, Engine- The most useful, handy, and perfec 
Turned, 28. 417. Lady s Spiral, X.L WORKS, VITTORIA STREET, BIRMINGHAM: Writing Tool ever invented. 
Black Enamelled Centre, richly ani 10, OAT LANE, NOBLE STREET, LONDON, E,.Cc. |! 


— the same manner as the Pen, 








ASTRONOMICAL TELESCOPES. 


FINEST POSSIBLE QUALITY. 


2}in. Wray Lens, best mounting, &c., &c. £5 © | 34in. Wray Lens, best mounting, &c., &c. AIS 
2hin. do. do. do. 47 10 | gin. do. do. do. 425 
3in. do. do. do. #2 10 | 4hin. do. do. do. #40 
THE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., Equatoreal Stand ... £12 
New Illustrated Catalogue, 3 stamps. 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an — to fit it to any 
telescope for Photographic Solar Spots, &c., complete ... * = Seis Bee res am 
“LE MERVEILLEUX ” } plate, complete dry plate apparatus 
“LE MERITOIRE” j plate, complete dry plate apparatus, double rising front, swing @ back, rack to focus, ‘Ke. &e. £1 
THE “INSTANTOG RAPH,’ with best lens, instantaneous shutter, screw motion to tail board, and ev ery recent 
improvement .. ° eee eee eee ooo * tee 2 
Illustrated Photo Catalogue 2 2  steeape. 


J. LANCASTE R & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 


RIGHT Sr TOILET BATHROOM 


TRADE MARK ON WRAPPERS & 














Mme tf gt yy . ae Y DISEASES re 
SUITABLE FORA 
& PROTECTS FROM INFECTIOUS DISEASES 
SOUTHWARK, 


ONDON. 

















Printed by R. Cray. Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City ‘of London, and published by 
MacMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden —THurspay, November 1, 1883. 
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F. E. BECKER & CO., 
MANUFACTURERS AND IMPORTERS OF 
HEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS 


Pure and Commercial Chemicals, 


CHEMICAL BALANCES, SCALES, & WEIGHTS. 


SOLE AGENTS FOR 
VOSS'S ELECTRICAL MACHINES 
AND 


LANCELOT’S ACOUSTIC APPARATUS. 


Price Lists post free on Application. 


F. E. BECKER & CO, 


34, MAIDEN LANE, CovENT GARDEN, Lonpon, W.C. 


MAPPIN & WEBPR’S 
— 


PLATE 
CU T LE RY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


AP Pi Nk & WEB 
z| CELEBRATED €ANTEE NS 


OXFORD STREET, WEST END; AND 

MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

IANUFACTORY—The Royal Plate and Cutlery Works. SHEFFIELD. 


ILLUSTRATED JOURNAL OF 


To the 
Of Nature trusts the mind which 


NOVEMBER 





SCIENCE 
solid ground 


builds for aye.”—WORDSWORTH 


[PRICE SIXPENCE 





{All Rights are Reserved 


Just Publishe 


HOW TO 'USE OUR EYES, 


AND 


‘HOW TO PRESERVE THEM 


ICROSCOPIC REAGENTS &SUNDRIES, | 


AID .OF SPECTACLES. 


BY JOHN BROWNING, F.R.A.S. 


With Thirty-seven Illustrations. 


Price Is. ; in cloth, Is. 6a, 
CHATTO AND 


And of z 


WINDUS, Piccadilly, 


London, W. 
all Booksellers. 


Sent free for Is. 


_ JOHN BROWNING, 68, Strand. 


— METEOROLOGICAL INSTRUMENTS 


or Is. 6d. by the Author, 











Now ready, Negretti & 


Catalogue of Mat 


and § 
laining n 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 
To Her MAjEstTy THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON, 





ATURE 


[Wov. 8, 188; 





MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


BDMUND WHEELER, 48y, Tollington Road, Holloway, London, N. 


UNIVERSITY COLLEGE, 
LIVERPOOL. 


Applications are invited for the CHAIR of MATHE MATICS. The 
Stipend of the Professor will be £375 per Annum, together with two-thirds 
of the Fees of Students, the total Stupend being guaranteed not to fall short 
of £400 per Annum The Professor will be required to commence his duties 
on oy te RY 7, 1884 Applications, with Testimonials, to be forwarded 
to the ReGistrAR cncr bet re DECEMBER tr. 


Type-Writer; 
a ce £1 also 
Lambeth 


SALE. — Remington 


prough working crder, cst £21 
, cost £158, price 


FOR 
guaranteed in th 
Binocular Microsc pe 
Read, S.E. 


HOME SUITION.. -STUDENTS desiring 
Instruction in Ma atics can be attended at their own houses by 
a High Wrangler, M A. Trin. C cll, on very reasonable terms.—X., 
50, Cx ningham Road, Stepherd’s t ush, W. 


ECONOMICAL EDUCATION for SONS 
of GENTLEMEN, at SC He RNE COLLEGE, near Winslow. Terms 
for young buys Vhirt ty Guineas per Annum, reduced for Brothers, 
Orphans, &c. Parent: ul Reference as to Diet, Care, Teaching, and 
General Effici ncy and Comfort. Address, Rev. Dr. JAMES. 


BOOKS (Second- hand, Miscellaneous), Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 60, 
Goswell Road, Londen, E.C. Catalogue free on receipt of Two 
Stamps. Libraries, Old Books, and Parchment purchased. 


MUSEUM SPECIMENS. 


Just received from West Indies a Collection of 
SPONGES, CORALS, SHELLS, GORGONIAS, AND 
SEA FANS, &c. 

Also some good Specimens of SHARK SKINS 
Can be seen upon application. 


Orders taken for SPECIMENS of NATURAL HISTORY, 
DRUGS, &c., Mc. List of Drugs upon application. 


THOMAS CHRISTY & CO., 
FENCHURCH STREET, LONDON, E.C. 
Introducers of New Plants, Seeds, and Drugs. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Vrecious Stones valued and bought. 
12, F RIT H ST RE ET, SOHO, W. 


MICRO- PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Liparite, Napoleonit=, Nephelenite, Obsidian, Perthite, Piknite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., rs. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&e. 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.c. 
THE STUDENT'S STANDARD COLLECTIONS. 


MINERALS, FOSSILS, OR ROCKS. 


Illustrating any Author's Work at a U niform Price for any Combination of 

Specimens. 

50 Characteristic Specimens £0 ros. od.; in Mahogany Cabinet £o 12s. 6d. 
100 do. do. 10 Oo do. do. I 5 

150 do. do. 110 do. 7 

200 do. do, 


300 do. do. 
, ] 


£10 1 at * >, 








BARKS, 


™55, 


I 
200 do. 210 
40°00 do. 5 0 
400 = = 600 do. . 7 10 
500 do. . 10 0 
THOMAS ‘5. DOWNING, Geologist, &c., 
28, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 
Lists on application. 





WANTED.— NATURE, No. 725, with or 


without Plate. 
Strand, W.C. 
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LIVING STECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 

T. B. has last week sent to his subscribers Concchilus volvox, with dray 
ing and des scription He has also sert out Lucersiaria auricula, Sp‘ror 
nautiloides, Argu'us foliaceus, Spongilla fluviatilis, Melicerta ringens, ! 
sularia cornuta, Glass Larva, &c. 

Weekly Announcements will be made in this place of Organisms T. 7 
is supplying. 

Specimen Tube, Oue Shilling, post-free. 

Twenty-six Tubes in course of Six Months for S: o_o of £1 

or Twelve Tubes for tos. 6 
Portfolio of Drawings, Nine Parts, 1s. each. 


PROFESSORS of BIOLOGY supplied with 


all Specime - by 
E. Northfield Villas, Leeds. 


WHY! 


VADE WIL TON, 


WHICH WATCH ? 
THE NEW 
Patent Lever Chronograph Centre Second Stop Watch 
Has ae r Escapement Compensating Balar ce, Cas 
and Dome both Sterling English Hall-marked Silver 
This splendid Watch is usually retailed at £6 ¢ 
price, free by pest, £2 15s. Warranted for Six 
Cur NEW ENGLISH LEVER, with Ster 
ver Case, &c., £2 tos. The GENEVA GE VTL 
MAN'S Full-size Silver Watch, 17s. 6d. LADY’ 
SOLID GOLD WATCH free by post for 30s. 
, Jewellery of every description and quality sent ff 
from CHRONOGRAPH WATCH COMP. ANY. 
HILL CROSS, COVENTRY 


PRICE SIXPENCE. 
SCIENCE MONTHLY. 


ILLUSTRATED. 
ontents of No. 1, November, now ready :— 
NOVE MBE R STAR-SHOWER. (/dlustrated.) 
HISTORICAL FLOODS. 
HOW THE TEETH ARE SET ON EDGE by W. ACKROYD 
INSECT DEPREDATORS, By J. A. WESTWOOD OLIVE} 


CUdlustrated.) 
FORESTRY at HOME By J. CROUMBIE BROW) 


THE 


The 
SOME 


and ABROAD. 


LL.D. 

WEATHER LORE. 

LEADERS of SCIENCE—Sir G. B. AIRY. 

AMATEUR tue ae ge By Rev. ‘I. E. 

The LEONIDS. By W. F. DE NNING, FRA 

OBSERVING CL« Ups. By the Hon. R. ABE RCROMBY, 
(/llustrated.) 

TESTS. 

MICROSCOPY. By G. E. DAVIS, F.R.M.S 

The NATURAL FOOD of MAN. By T. L. NICHOLS, M.D. 

ILLUSTRATIONS of the THEORY cf CHANCE. By G. W. VO. 
TUNZELMANN, BSc. 

The LIBRARY—IOPICS of the TIME—TABLE TALK—SUMMAR\ 
of NEWS—The OBSERVATORY— The LABORATORY —1 
MUSEUM—CONTRIBU fORS" COLUMN—CHESS, &c 

London: DAVID BOGUE, 3, St. Martin’s ors W.C. E. W. ALLEN 

4 Ave Sake Lane, E 
And of all Newsagents and Bc roksellers, 


(With Portrait.) 
E — F.R.ALS. 


Now Ready, Price 55. 


THE JOURNAL OF THE ANTHROPO 
LOGICAL INSTITUTE of GREAT BRITAIN and IRELANI 
November, 1883. Vol. XIII. No. 2, 118 pages, with 2 Plates, « T 
Papers by Mr. Frederic Bonney, Lieut.-Col. H. H. Godwin 
Admiral F. S. Tremlett, Mr. C. Staniland Wake, Major H. W. | 
the Rev. James Sibree, Mr. A, W. Howitt, Prof. A. H. Keane, an 

Mr. H. H. Howorth. 

TRUB NE R& CO., 


Ludgate Hill. 





On the rst ot every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Brirren, F.L.S., British Museum. 
ConTents:—Original Articles by leading Botanists.— Extracts, an 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News. 
Proceedings of Societies. 
Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C 


GEOLOGY AND MINERALOGY. 

Specimens, Collections, Cabinets, Hammers, Satchels, and every nece 

sary for the Study, Preservation, and Display of Specimens in Museums, “ 
STUDENTS’ COLLECTIONS—SPECIAL. 

New Lists of Collections, Cabinets, Books, Sections of Rocks and Miner 

for Microscope free on application of 
JAMES R. GREGORY, 
Extensive Geological Stores, sad 
88, CHARLOTTE STREET, FITZROY SQUARE, LON DON 
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WADHAM COLLEGE, OXFORD. 


tn the Election of Scholars on THUR3DAY, D:cend 
ship will be given, if a su ficiently qualif i241 Candidate shal 
for Natural Science. 
Candidates must not have ex7eec 
Blecti on : 
Foe val e of the Scholarships is £80 a year, 7 
Tney are tenvhble in the fir-t instance ft years 
iataa rai Sc! ars whose coniuct and in iustry are 
Red peer po megdergeeg ig -cial reasons 
id-d. 
Bi Cand.dates may offer either Animal M 
hore jlozy. hey will also be exanin 
er 
a Election to this Scholarship ths preferred. cet 
who have some knowledge of French or German, and no one 
Sch lar wh» does not show that he will be able to pass the 
minati ons require i by the Univer sity aaa : : 
Cand dates in Natural 3¢ e must send the'r name the Warden, with 
the subjects they w-sh to fle not later than THURSDAY. November 15 
A!l Candidates are requested to call ont Warden on WEDNESDAY, 
Nove nber 28, at 4 p_m., bringing Testi.n onials of good cond ict, and Certifi- 
tates of the date of their birth. 
The Examination will begin 


6. one S-holar- 
fer hims:ls, 


it 


led nineteen year > on the day of 
if rooms and of all 
but in the 
satisfac* wry this term 
a fifch may be 


phology. Botan'cal Morphology, 
iin Elementary Physics and 


ris paribus, 
will be elected 
Class*- «1 Exa- 


mn THURSDAY. November 29, at 9.30 a.m. 


CAUTION. 
LIGHTNING CONDUCTORS. 


MESSRS. SANDERS ON & CO, late of 44, Essex Street, W.C., and 
Faraday Works, Huddersfield, Sole Invent rs of the Patent Solid Copper 
Tape Lig htning Conductor in continuous Lengths without Joints, beg to 

nthe Public against Trades: nen who sellt 1eir own make of the above 

ng Conductor, and who in their Trade Circulars and Announcemé nts 
certain Reports of Dr. Mann and Monsieur F. Michel in such an 
incomplete manner as t> Jead any reader of the above Circulars and 
Announce nents to believe that the said Reports were given to the Trades- 
nen in question, when in fact they were addressed and given to Messrs. 
SaxpExson & Co. the said Dr. Mann and Monsieur F. Michel. A list 
of Buildings which have been fit te d with the above Invention, and also a 
ist of Persons to whom it has been supplied, have also been put forth by 
the said Tradesmen, but therein they omit to state, as is the fact, that 
Messrs. SANDERSON & Co. fitted the sai uildings and supplied the said 
Persons ; in fact, the Statement conveys the notion that these Tradesmen 
W iployed i in the cases re *ferred to in such List. A comparison between 

Messrs. SANDERSON & Co.'s Circulars and the Circulars which are now 
referred to will show the necessity for this Announcement, Ley for the 
protection of Messrs. Sanperson & Co. and of the Public. S. & Co. take 

ris opp wtunity of stating that they have ceased to employ Agents and 
that their only Address is 101, L eadenhall Street, E.C. 








se BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AsRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, r4s. 

Offices—377, High St., Edinburgh ; and 145, Queen Victoria St 
E 


C. 
Money Orders payable to Charles Anderson, Jun., Edinburgh. 


VERLAG VON GUSTAV FISCHER IN JENA 
LEHRBUCH DER 





VERGLEICHENDEN ANATOMIE : DER | 


WIRBELTHIERE. 


Auf emia der Entwicklungsgeschichte, 
EARBEITET VON 
PROFESSOR DR. ROBERT WIEDERSHEIM, 
Director des anatomischen und verge-anatomischen Institutes ae 
Universitat Freiburg i/Br. 
MIT 607 HOLZSCHNITTEN. 
Preis 24 Mark. 


DIE ENTSTEHUNG DER SEXUALZEL- 
LEN BEI DEN HYDROMEDUSEN. 


Zugleich ein Beitrag zur Kenntniss des Baues und der Lebenserscheinungen 
dieser daa 


AUG UST ‘WE ISMANN, 
Professor in Freiburg i/Br. 
MIT EINEM ATLAS VON 24 TAFELN UND 2I HOLZSCHNITTEN. 
Preis 66 Mark. 


DR. 





“NATURE” SERIES.—NEW VOLUME, 


The CHEMISTRY of the SECONDARY 


BATTERIES of PLANTE and FAURE. By J. H. GLADSTONE, 
Ph.D., F.R.S., and ALFRED TRIBE, F.Inst.C., Lecturer on Che- 
mistry at Dulwich C sllege . Crown 8vo. 25. 6d. 


MACMILLAN & CO., LONDON. 


London, 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


** Proceedings of the Scie ntific Meetings of the Zoological Society for 
1883.”” Part III., containing the Papers read at the Scientific Meetings in 
May and June, 1883. With 17 Plates, mostly Coloured, 12s ; with Plates 
U iccloured, 35. 

‘ Transactions of the Society,’’ Vol. XI. P: mt 9, price 16s.. 

**On the Structure and Developneni of the 1/1 in the 
W.K. Parker, F.R.S. With ro Plates 

‘List of the Vertebrated Animals now or lat ely Living in the Gardens 
obi Zoological Society of Lond mn. "8th y lition I 

May be ot ined. at the S> ciety *s ae e Hanover Sat sare. W.); at 
Messrs. Loncmans’, the Society’s Publishers one srnoster Row, E.C.; or 
thr rough any Bookseller 


containing :— 
Crocodilia,” by 


Second Edition, “Revis ed, w th man ny Add itions 


THE MODERN 
APPLICATIONS OF ELECTRICITY. 


By E. HOSPITALIER. 
Translated by JULIUS MATER, Ph.D. 
Complete in 2 vols Profusely Illustrated, 8vo, Cleth, ras. 6@. each Volume. 
VoL. I.—E£le Light. 
VoL. I1.—Zz Iphone 


ications : 
mts 


‘We have pleasure 
clearly and distincily.” 


4 Ge nerators 4 tric 
Varia 
f Ener 
in re mm 


— Spe 


KEGAN PAUL, 


Electrical Trans- 


Everything is stated 


TRENCH, 
ny 8vo, with 53 Illustrations and a Map, Cloth, 18s. 
AMONG THE INDIANS OF GUIANA; 
BEING SKETCHES, CHIEFLY ANTHROPOLOGIC 
FROM THE INTERIOR OF RRITISH GUIANA, 
EVERARD F. IM THURN, natn Oxon. 
London: KEGAN PAUL, TRENCH, & CO. 

‘THIS DAY, — 
GRAPHIC AND ANALYTIC STATICS 
IN 
THEORY AND COMPARISON. 


of Stresses in Roofs, 
to which is added 


Lond on: & CO. 


By 


‘Demy vo, price 1 


Their Practical 
Girders, Bridges, 


Application to the Treatment 
Arches, Piers, and other Frameworks ; 
a Chapter on Wind Pressures. 

BY 


ROBERT HUDSON GRAHAM, C.E. 


and Plates to 
taken from Existing 


Scale, with numerous Examples, many 
Structures. 


Containing Diagrams 


Specially arranged for Class Work in Colleges and Universities, 


“An exhaustive treatise. To prove the acc uracy of the graphical 


demonstrations, the author compares them with the analytic formulz# given 


by Rankine. The work is admirably adapted fi or the architect and engineer, 


| and will tend to wean the pri fession from a tedious and laboured mode of 


| 
| 
| 
| 
| 
| 
| 


calculation.’’—/7 ews, October 26, 18 


CROSBY LOCK Wi a & CO., 7, Stationers’ * Hal Court, London, E.C, 
Now Ready. 8vo. Part IV. October, 1883. 
LAND AND FRESHWATER 
MOLLUSCA OF INDIA. 
Including 
SOUTH ARABIA, BALUCHISTAN, AFFGHANISTAN, 
KASHMIR, NEPAL, BURMAH, PEGU, 
TENASSERIM, CEYLON, MALAY PENINSULA, 
AND ISLANDS OF THE INDIAN OCEAN. 
Supplementary to Messrs. THEOBALD & HANLEY’S 

CONCHOLOGIA INDICA. 
With full descriptions figured by 
VYANT-COL ONE L H. H. GODWIN-AUSTEN, 
F R.S F.G.S., F.Z.S., ETC., 
Deputy- Superints ndent Topograthical Survey of India, 
OF THE KHASI, GARO, AND NAGA-HILLS SURVEY PARTY. 


21 Plates, 4to, XXII.-XLII., giving Figures of Thirty-five 
Species sad An atomy of the following Genera :— 


MACHROLAMYS, OXYTES, ARIOPHANTA, AUSTENIA, 
DURGELLA, and HELICARION. 


Price £r 3s. od. Coloured, £1 1s. od. Uncoloured. 


LIEUTEN 


Late l 
IN CHARGI 


Illustrated by 


For Copies apply te the Author, 


Messrs. TAYLOR and FRANCIS, 


Reigate, Surrey, or 
Red Lion Court, Fleet Street. 
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“PRECIOUS STONES & GEMs.’ 


CARAT GOLD. MR. STREETER, By EDWIN W. STREETER, F.R.G.S, 


- THIRD EDITION. 


GEM MERCHANT AND GOLDSMITH, 
BRACELETS. “THE GREAT 


By EDWIN W. STREETER, F.R.G.S. 
NECKLACES. SECOND EDITION. Price 7s. 6d. 
LOCKETS. 


Price 15s. 


Tue INTRODUCER oF 18-Carat Go_p JEWELLERY, 
BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


Cambringe University Press. 


BELL & SON, York Street, Covent Garden 








Just Published, Vol. II. Demy 8vo, Cloth, 15s. 


MATHEMATICAL AND PHYSICAL PAPERS. By GEORGE GABRIEL 
STOKES, M.A., D.C.L., LL.D., F.R.S., Fellow of Pembroke College, and Lucasian Professor of Mathematic: 
in the University of Cambridge. Reprinted from the Original Journals and Transactions, with Additional 
Notes by the Author. 

Vol. I. Demy 8vo, Cloth, 15s. 

‘The volume of Professor Stokes’s papers contains much more than his hydrodynamical papers. The undulatory theory of 
light is treated, and the difficulties connected with its application to certain phenomena, such as aberration, are carefully examine 
and resolved. Such difficulties are commonly passed over with scant notice in the text-books. . . . Those to whom difficulties like 
these are real stumbling-blocks will still turn for enlightenment to Professor Stokes’s old, but still fresh and still necessary, disser- 
tations. There nothing is slurred over, nothing extenuated. We learn exactly the weaknesses of the theory, and the direction in 
which the completer theory of the future must be sought for. The same spirit pervades the papers on pure mathematics which are 
included in the volume. ‘They have a severe accuracy of style which well befits the subtle nature of the subjects, and inspires the 


completest confidence in their author.” — 7imes. 
Vol. L11. in phe Press. 





London: C. J. CLAY, M.A., AND SON, Cambridge University Press Warehouse, 17, Paternoster Row. 





With New Preface, price 3s. 6d., 8vo. 


PHYSICS OF THE ETHER. »*y 5. TOLVER PRESTON. 


This book deals with some of these interesting and highly practical dynamical views of phenomena in the direction in which modern science i 
advancing —principally concerning the Ether, or matter of space, viewed as the primary Source of Motion in Nature (the motive agent in molecular motions 
combustion—involving the Steam Engine, &c.)—with calculations illustrating the immense quantities of energy capable of being stored up or concealed 
within extremely moderate limits of space pervaded by matter—including a practical exposition of the mechanical mode of propagation of Sound under the 


modern Kinetic Theory of Gases, &c., &c. 


On the purification of Physics from Spiritualism, by the final removal of the occult ‘* Action at a Distance” (or the imaginary TIME-e/uding phantom 
“FORCE,” with its assumed stores of mystic Energy WITHOUT MOTION) from Naturad Science—the acceptation of the moving Ether (or matter of 


space) as the Source of Motion of the Steam Engine becomes a logical necessity of practical import. 


The simple and great conceptions of the Indestructi 


bility of Motion and the oneness of Energy are then seen to follow in natural train. wee 
Numerous papers (referred to in the new Preface) and published in the Philosophical Magazine, Nature, &c., push forward the ideas contained in 


the present work. 


“ Deserves the attention of all who have to teach or learn the elements of 


. . An excellent conception.” —Westminster Review. 


Crown 8vo, cloth, 4s. 6d. 
THE STUDENTS MECHANICS: 
An Introduction to the Study of Force and Motion. 
By WALTER R. BROWNE, M.A., M.I.C.E., M.I.M.E., &c., 


Late Fellow of Trinity Co!lege, Cambridge. 
With Appendix of Examples, Worked and Unworked. 


Mechanics. . 


‘*'The successful prosecution of Mechanics depends mainly on the ob- 
taining a clear and thorough mastery of a few leading principles.’’—Preface. 

**Clear in style and practical in method, ‘The Student’s Mechanics’ is 
cordially to be recommended from all points of view. . . . Will be of great 
value to students.” —A thenaum. 

** The merits of the work are especially conspicuotis in its clearness and 
brevity.”"— Westminster Review. 

“Tam charmed with the work. ... An admirable supply of a really 
widespread want.’”’ —Rev. W. B. DaLuincer, Director of Science Classes, 
Wesley College. 

London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Vhird Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign soological 
journals of important and interesting articles in various branches of soology. 
there are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 


London: E. & F. N. SPON, 16, Charing Cross, and 35, Murray Street, New York. 





| R. FRIEDLANDER & SOHN, 


| BERLIN N.W., CARLSTRASSE 11. 
| Natural History and Natural Science Booksellers. Established since 1527 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences. } : 
Apply for Classified Catalogue in 25 parts (each one special department of 
science), price 6¢. each. Just published, Part XV., Botanical Anatomy 
and Physiology, 48 pages (about 1700 works). 


} 


GROSVENOR GALLERY LIBRARY, 
LIMITED, 


135, NEW BOND STREET, LONDON. 


CIRCULATING LIBRARY. 


SPECIAL NOTICE. 


Arrangements have been made for the Carriage of Books at specially low 
rates. : 
Country Subscribers by sending a minimum Deposit of 5s. to the Librarian 
can have the cost of carriage To and From the Subscriber’s Residence 
PREPAID in London. 

COUNTRY SUBSCRIPTIONS fron TWO GUINEAS a year for the 
Weekly Exchange of FIVE VOLUMES. 


Boxes Lent Gratis. 


TOWN SUBSCRIPTIONS from ONE GUINEA a year for daily 
exchange of TWO VOLUMES. 41 155. 6d. a year for Three Volumes wit) 
Weekly Delivery. 
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SUBSCRIPTIONS TO “NATURE, 
28 0 
14 6 
7 6 
and 


a ee 
Half-yearly. . . 2 - i a 
Quavterig .... 4 
To the United States, the Continent, 

within the Postal Union :— 

s. 
Yearly pee er em ve Gunes 5 Se 
Half-yearly . le ee a os 
Quarterly . soaker Ws 8 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
£5. 

One-Eighth Page, or Quarter Column. . . . 18 
Quarter Page or Half a Column, i sw » Se 
Helfa Page, oraColumn. ....... 3 § 
Whole Page . .. ‘ » Bf 


Post Office Orders sealed to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


, a , , 
Diary of Societies 
LONDON 
THURSDAY, November 8. 
yo ge Socizty, at 8.—Symmedians and. the Triphcat e-Ratio 
Circle ucker. —Symmetric Functions so in particular on certain 
Tnverse pce in connection ‘herewith: Capt. P. A. Mac mah on.—On 
a certain Envelope: Prof. Wolstenholme. fs. certain Results obtained 
by means of the Arguments of Points on a Plane Curve: R. A. Roberts.— 
Third Paper on Frullanian Multiple Integrals: E. B. Elliott. 
InstiTUTION OF Civit ENGINEERS, at 8.—Voltaic-Electric Induction: 


Willoughby Smith. 
FRIDAY, NoveMBER 9. 
QuexettT Microscoricat Cuup, at 8. 


SATURDAY, NovemBeEr 10 
Puysicat Society, at 3.—Some Experiments on the Velocity of Sound in 
Air: D. J. Blaikley.—On the Moment of a Compound Magnet: R. H. 
M. Bosanquet.—On Measurements Relating to the Electric Resistance of 
the Skin, and to certain Medico-electric Appliances: W. L. Carpenter. 
Royat Boranic SociEry, at 3.45. 
SUNDAY, NoveEMBER 11. 
Sunpay Lecture Society, at 4.—The Pedigree of Man: 


Aveling. 
MONDAY, NovemMBER 12. 
Rovat GEOGRAPHICAL Society, at 8.30. 
ARISTOTELIAN SOCIETY, at 7.30.—New Theory of Vision: 


TUESDAY, NovFMBER 13. 
ANTHROPOLOGICAL INSTITUTE, at 8.—Exhibition of Peruvian Antiquities : 
tice, F.S.A.—On a Deformed Skull of a Chimpanzee: Prof. 
Flower, F.R.S.—On some Australian Tribes: Edward Palmer. 
PuoToGRAPHIc Society, at 8. ‘ 
Royat HortTicutTuRAL Society, at 1.—Scientific Committee. 
WEDNESDAY, NoveMBeER 14. 
Rovat MicroscoPicat Society, at 8.—The Relation of Aperture to 
Power, Part 3: Prof. Abbe.—On Optical Tube Length: Mr, Crisp. 
THURSDAY, NovemMBER 15. 
Rovat Society, at 4.30. 
LINNEAN Society, at 8.—Reproduction of the 
Bennett. — 





Dr. E. B. 


E. H. Rhodes. 


Zygnemacee: A. W 


tanum: F. O. Bower. ‘ 
CHEMICAL Society, at 8.—On the Estimation of Starch: C. O’Sullivan. 
Just Published, Post free, Price 6}d. 

SUNBEAM TREASURES.—A Description 
of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the International Fisheries Exhibition. By BRYCE- 
WRIGHT, F.Z.S., F.R.G.S. ‘All who have read the ‘ Voyage of 
the Sunbeam’ should poesia a copy.’’ William Clowes and Sons, 
Limited, 13, Charing Cross, W.C. 

Copies can te had from BRYCE-WRIGHT, 


H. & E. J. DALE, 


Manufacturing Ele get tans and Opticians, 





204, Regent Street W. 





Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 
Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
Eectric SECTION, 72pp. PHOTOGRAPHIC, 64pp. 
26, LUDGATE HILL, LONDON, E.C.; also at 
34 and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


all places 


Antenna of Honey Bee, their Structure and Funccions: T. J. | 
Briant.—Structural Peculiarities in the Stem of Rhynchopetalum mon- 





LIGHTN ING 

Exp erier accumulated since the time 
conc lnsively that a Condu tor made of Copper of adequate size is the best 
of all app ses for the protection of every destinies m of building from the 
destructive effects of lightning. 


NE WALI. & Co.’s 


PATENT 


COPPER LIGHTNING CONDUCTOR, 
As applied to all kir f Buildings and Shipping in all parts of the world 
with unvarying he st Trustworthy, most Effective, and also 
the Cheapest + uc “ve fered to the Public. 
It is simple cation, no Insulators being r 
only ONES per Foot for the s 
in any storm. 
R. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 





CONDUCTORS. 


f Benjamin Franklin, proves 


equired, and it costs 


its ¢ ‘ 
il LING dard size, which insures safety 


= CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


“A GATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


The ‘* Orion” Tricycle, 
Front Steerer, Double Driver, fitted 
with either Patent Balance Gear, or 
Automatic Clutch. 








The Lady’s Tricycle, with 
Light Framework, £12, 

The ‘ Orion” Bicycle, 

an acknowledged A 1 Machine. 





PERAMBULATORS. 

The New Bassinette, fitted 
with Bicycle Wheels, Reversible 
Hood, &c., &c., from 39s, 


The Revolving Perambu- 
lator, which will turn in any position. 


The New Metallic Bassin- 
ette, the admiration of all who see it. 
LISTS FREE FROM 


| HILL & MORTON, Trafalgar Works, Coventry. 


NOTICE OF REMOVAL. 
JAMES HOW & CO,, 





| SCIENTIFIC INSTRUMENT MAKERS, 


73, FARRINGDON STREET, LONDON 
(LaTE or 5, Bripe St., aNp 2, Foster Lane). 
HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 





HOLLOWAYS PILLS =e 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequailed in Female Complaints. 
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There are about 120 Cry stals, 30 of which are Terninated, size from 3 to 2} inches wide, 13 inches long ; 


150 lbs. 
enormous size of the Cry stals, make these the most remarkable case of Metallic Crystallisation ever recorded. 


HENSON will be pleased to show this marvellous specimen to any person interested, at his ad{ress. 
SAMUEL HENSON, 277, Strand, London. 
(Opposite Norfolk St.) 


WINDOW DECORATIONS. 


This is a s eries of Transparent Designs from the simplest to the most | 


“PATENT. 


MINERALOGY. 


CRYSTALLISATION EXTRAORDINARY. 
Mr: HENSON HAs JUST RECEIVED FROM JAPAN THE MOST MAGNIFICENT Group oF STIBNITE CRYSTALS 


EVER SEEN. 





GLACIER 

















tl . 





elaborate, er 
nuity to produce Patterns on Windows, having all the beauty of real Ste 1ined 


Glass, at a very small cost. ‘The advantages of this invention will be appre- 


outlook, whict 1 can now, by means of the Patent Decoration, be shut out 
yeauty of the interior enhanced, while the labour of 





from view, and the 


I adies and children can take part. 


ILLUSTRATED PRICE LIST ON APPLICATION, 
Samples of the Patent “ Glacier,” per post, One Shilling. 





A variety of Wind ws fitted with the Patent *‘ Glacier” 
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Size 10} X ro}. 


Perry & Cv.’s Establishment, Holborn Viaduct, London. 
Manufactured hy 
McCAW, STEVENSON, & ORR, BELFAST. 


Price 2s 


SOLD BY 








The brilliancy of the iustre, which resembles highly polished steel, the numerous modifications, and the 





weight 





Mr. 















ng any person with a rez asonab le amount of taste and inge- | 
ciated when it is considered that so many windows have a disagreeable | 


affixing isno more than a pleasant pastime and exercise of skill, in which | 


The most perfect Substitute for Stained Glass. | 


can be seen at 
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PERRY & CO., Limited, Steel Pen Makers. 





No. 14. 








zt 





No. 522. Size ro} X 44 Price 5d. Sole Agents for Great Britain, 


HOLBORN VIADUCT, LONDON. 





Size 14} X10}. Price 3s. 








WALL PAPERS 








FREE 
WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 

Sole Address—r1o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators. 
Award of Merit, International Medical and Sanitary Congress. 


FROM ARSENIC. 






Special Prize Medal, Sanitary Institute. 
Silver Medal, National Health Society, 1883. _ 












HARVEY AND PEAS, 
[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINOS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


SCIENTIFIC 


be glad 
only in 


Mr. Fa 
TH] 


HE} 






















IRT 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. none 
7 ! 72... WASH 
C. TISLEY @ Co ACCIDENTS !—64, CORNH en 
. “7 NO MAN IS SAFE FROM ACCIDENTS! 
OPTICIANS; TW( 
WISE MEN INSURE AGAINST THEIR COST! 


BROMPTON ROAD, S.W. 


17 2, 
RAIN-BAND SPECTROSCOPES. 
With Fixed Slits ... ... ... 30/- each. 
With Adjustable Slits ... 40/- 4, 


Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esa., F.R.G.S., F.R.Met.S., 
Member of Council of Meteoro ole gical Socie ty. 
** Boscopet GARDENS, N. W., September 19, 1883. 
“*T nave been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner. 
7o §. C. TISLEY & Co., 


172, BRoMpTON Roap, S.W. 


| pany, insuring against 







r insured against by the RAILWAY PAS- 


SENGERS’ ASSU RANCE COMPANY, the Oldest and Largest Com- 
Accidents of all kinds. Subscribed Capital, 


41,000,090. Paid-up Capital and Reserve, £250,000. Moderate Prem ums. 
Bonus allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
AT THE 
CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary 






Accidents by Land or Wate sin 
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HEAD OFFICE—64, 
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Messrs, MACMILLAN & C0’8 NEW BOOKS. 


MR, MACKENZIE WALLACL’S NEW BOOK, 
- al ¥ >. | " ” if hl - a x 4 | vT 
EGYPT AND THE EGYPTIAN QUESTION. By D. Mackenzir 
WALLACE. Demy Svo. 145. 

‘‘ The present vo'ume at cnce takes rank as the best book that has yet Leen written on the origin and development of the 
National move nent which led to the British occupation of E t last year. . . . . Any one who wishes to understand the difficult 
task which England is attempting to perform in the recrganisation of Ex gypt cannot do better than devote a few hc urs to the careful 
study of his interesting book.”—A/Acnaum. 

‘¢ The whole sul ject is expounded with so much vigcur and clearness that there is good reason t 
succeed in instructing and convincing many a mind which now lies in darkness and obduracy.”—.S¢. Fa 

MACMILLAN’S 4s. 6d. SERIES.—NEW VOLUMES. 
PROFESSOR SEFLEY’S NEW FOOK, 


THE EXPANSION OF ENGLAND. Two Courses of Lectures. By 


J. R. SEELEY, M.A., Regius Professor of Modern History in the University of Cambridge, Fellow of Gonville and Caius 
College, Fellow of tke Koyal Historical Society, and Honorary Member of the Hi cal Society of Mas:achusetts. 
Crown 8vo. 45. 62. 
‘* This remarkable book.” —.Sfectator. 
**Tt needs no seer to point out the vast and increasing importar of colonial estions, < 
lectures are therefore a timely as well as a valuable help toa right srstanding of them 
A GREAT TREASON. A Story of the War ae ‘Inde ‘pendence. By 
MARY A. M. HOPPUS. sien Crown 8vo. 9°. 

‘Tt is a sensible relief to light upon a book which has for its foundation the events of some remarkable period of the world’s 
history The details of her story are thereby rendered more truthful, its many stirring episodes more vivid. ‘A Great 
Treason’ will certainly recommend itself to those readers who ask more from a novel than the amusement of an idle hour.” 
Morning Post. 


NOTES ON THE CAUCASUS. By WANDERER. Svo. 9s. 
‘*A most valuable and, in addition to that, a most entertaining account of the Caucasus of to-day, by one who _ lived in i 


and knows it well. There is no book extant which so happily and so accurate ly describes the Russian character.”"—Viunity Fair. 
Vt 


THE FIELD OF DISEASE. A Book of Preventive Medicine. By 


B. W. RICHARDSON, M. D., F.R.S., F.R.C.P., Hon. Physician to the Royal Literary Fund, Author of ‘* Diseases of 
Modem Life,” ‘*On Alcohol,” ke. Svo. 255. 


A LIFE OF GOETHE. By Heinrich Dintrzer. Translated by 
Tuomas W. LystTer, Assistant Librarian National Library of Ireland. With Authentic Illustrations and Facsimiles. 
2 vols., Crown 8vo. 21s. 








and thes 


rt 


SIXTH EDITION, REVISED. 
4 7 i a T i >: i 

MANUAL OF POLITICAL ECONOMY. By the Right Hon. Henry 
FAWCETT, M.P., D.C.L., F.R.S., Fellow of Trinity Hall, and Professor of Political Economy in the University of 
Cambridge. Sixth Edition, Revised, with a New Chapter on ‘‘State Socialism and the Nationa lisation of the Land ;” and 

an Index. Crown 8vo. 12s. 
‘* The views of a leading statesman of the day on questions of practical politics have an interest of their own, and many will 
be glad to learn what the Pcstmaster-General has - say about the naticnalisation of land and free education. . . . But it is not 
only in the special treatment of questions of the day that the practical politician is to be seen. It is the distinguishing feature of 


Mr. Faweett’s treatise that illustrations are throughout drawn from actual events.” — Z7imes 
MACMILLAN’S SIX SHILLING TRAVEL SEKIES.—NEW VOLUME. 
THE VOYAGE OF THE VEGA, ROUND ASIA AND EUROPE. 
By Baron A. E. VON NORDENSKJOLD. Translated by ALEXANDER Lestig. Popular Edition, With Portrait, 
Maps, and Illustrations. Crown 8vo, 6s. [Next week, 
Ready next week, in 14 Vols. t8mo, Paper Covers each ; Cloth, 1s. 6d. each; or Complete in Box, 215, 
T T ’ ne 
HENRY JAMES'S NOVELS AND TALES. 
PORTRAIT of a LADY. 3 vols. | The MADONNA of the FUTURE.| CONFIDENCE, &c. 1 vol. 
RODERICK HUDSON, 2 vols. a Se ‘SIEGE of LONDON, &c._ 1 vol. 
WASHINGTON SQUARE. 1 vol. | The AMERICAN. 2 vols. |An INTERNATIONAL EPISODE, 
DAISY MILLER, &c. 1 vol. | The EUROPEANS. 1 vol. &e. 1 vol. 
MRS. MOLESWORTH’S NEW BOOK. 
TWO LITTLE WAIFS. By Mrs. Moteswortn, Author of “ Carrots, 
“The Cuckoo Click,” ‘‘ Rosy,” &c. With Illustrations by WALTER CRANE. Crown 8yo. 45. 6d. 
“Mrs, Molesworth remains un surpassed in delineating the ways and moods of young folks.” —Academy. 
By the same Author, With Illustrations by WALTER CRANE, Globe 8vo. 45. 6a. each. 
TELL ME a STORY. GRANDMOTHER DEAR. | A CHRISTMAS CHILD. 
“CARROTS.” The CUCKOO CLOCK. ! SUMMER STORIES for BOYS and 
ROSY, The TAPESTRY ROOM. | GIRLS. 





THE MOTION OF VORTE x RIN YGS, A TREATISE ON. Being 
the Adams Prize Essay, 1882. By J. J. THOMSON, Fellow and Assistant Lecturer of Trinity College, Cambridge. With 
Diagrams. 8vo. 6s. . 


MACMILLAN AND CO., LONDON. 
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CHARLES COPPOCK, 
Late Partner with R. & J. BECK, 
too, NEW BOND STREET, LONDON, W. 
MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez ‘w situ. Marine and .Freshwater Algze with Axtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 23. 





100, NEW BOND STREET, LONDON, W. 
The REMINGTON perrecteo TYPE-WRITER. 


A machine to supersede the pen for It prints several styles of Type, inclut- 
: ing capitals and small letters. ¥ 
Type-writing is incomparal ly superi>: 
to pen-writing in legibility, accuracy, 
compactness, and style, preventing all 
the vexations of illegible pen-writing. 
It saves clerk hire, stationery, and 





manuscript writing, correspondence, &c., 
having twice the speed of the pen ; is al- 
ways ready for use, simple in construction, 
not liable to get out of order, easily under- 
stood, and any one who can spell can write 
with it. It is used in Government Offices, 
by Merchants, Bankers, Lawyers, Clergy- ' : ‘com | time; writing much faster than aver- 
men, Doctors, Scientists, &c., &c., &e. rey ‘Ii | age penmen, and condensing matter 
** The total cost of a Tyre-writer would Wier : to one-half the space occupied by pen- 
be more than repaid to many authors by P= — ea baer 1 em =— writing. 
the saving which it would effect in the ? 1 : => It opens a new and wide field of «x n 
production of even a single voiume.”— : a genial and healthful labour to men, and 
ROBERT BRUDENELL CARTER, F.K.C.S. SN eee especially to educated women. 
HIS GRACE THE LORD ARCHBISHOP OF YORK writes: “ BisHoprHorPE, York, October 14th, 1882. | 


' : é . letters has 
. . » The Machine with which the Archbishop is writing has been in constant work for more than three years ; has written many thousands of — : 
travelled two or three thousand miles, has never been out of order, except from a slight injury to the rack caused by careless packing fora journey over Franc 
* Messrs. Beeman & Ropeet 


“BEEMAN & ROBE RTS, Sole Agents, 6, King Street, Cheapside, London, £.C. 


“ 


CHAS, CHURCHILL & CO, 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs. C, CHURCHILL & CO, are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur I athes, Chucks, Drills, Vices, Braces, Boring Bits, 


Planes, &c. 
“ HOUSEHOLD ELEGANCIES.” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaj'ly and tastefully. 3co pp. 8vo. Post free, 6s. 6d. 


AMATEUR CATALOGUE, 215 pp. (Photolitho), with 8co Iliustrations, sent on receipt of 6d. ; or . 


new and complete Illustrated Catalogue for 1883, 215 fp. 4to, sent for 1s. in stamps. 





FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By Micuarn Foster, M.A. 


M.D., LL.D., F.R.S., Professor of Physiology in the University of Cambridge. With Illustrations. Fourth Edition, 
Revisei. Medium 8vo, 21s. ; 

“Dr, Foster has co sbines in this work the conflicting desiderata in all text-books—comprehensiveness, brevity, au 
clearness. . . . After a careful pervsal of the entire work we can confidently recommend it both to the student and to the 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reas onings are sound, 
whilst the arrangement and the style are alike excellent.” — 7he Lancet. 

“Tt is certainly by far the most important addition to the general literature of the science which has appeared in this languace 
since the first edition of Kirk’s ‘Manual’ was published. . . . It is clearly written, most logical in its arguments, and full of the 
most suggestive hints for workers on the subject.” —7he Atheneum, 


MACMILLAN AND CO., LONDON, W.C. 


Printed by R. Cray, Sons, anp TayYLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Tuurspay, November 8, 1883. 
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Of Nature trusts the mind which builds for aye.’ 
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Setieeel as a Newspaper at the General Post Office] 


UNIVE RSITY OF DUBLIN. 


The Professorship of Geology and Mineralogy in the University of Dublin 
is vacant. The Salary of this Professorship is £500 a year. For inf rma~ 
tion as to the duties of the Professor, Candidates are requested to apply to 
the Senior Lecturer, Trinity College. Can tes are required to print 
twenty copies of their Letters of application, and to send them to the 
SECRETARY of the University Co uncil on or ee SATURDAY, 
NOVEMBER 24. By order of the Council 

J. W. BARLOW, Secretary 


Tebaley College, Dublin, November 10, 1883 


DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


An Appointment will be made to the Office of Principal of the Durham 
College of Science at Newcastle-upon- 1 te on cr about November 22. 
The Principal will also be Professor of Mathematics. The Salary will be 
£700 a year, with the addition of Fees. 

Testimonials to be forwarded to THEO. Woop Bunninc, Esq., Durham 
College of Science, Newcastle-upon-Tyne, on or before November 13 


UNIVERSITY COLLEGE, 
LIVERPOOL. 


Applications are invited for the CHAIR of MATHEMATICS. The 
Stipend of the Professor will be £375 per Annum, together with two-thirds 
of the Fees of Students, the total Stipend being guaranteed not to fall short 
pe per Annum. The Professor will be required to commence his duties 

ANUARY 7, 1884.—Applications. with Testimonials, to be forwarded 
pos e REGISTRAR on or before DECEMBER tr. 
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Just Published, 


OUR EYES, 


HOW TO USE 


AND 


HOW TO PRESERVE THEM 


BY THE 


SPECTACLES 


F.R.A.S:; 


AID OF 


BY JOHN BROWNING, 


With Thirty-seven Illustrations. 


Price Is. ; in cloth, ts. 6a. 


CHATTO AND WINDUS, 


And of all Book 


Picecdilly, 


sellers. 


London, W. 


Sent free for Is. 


JOHN BROWNING, 63, Strand. 


or Is. 6a. by the Author, 





MAPPIN S&S WEBBR’S 
—" 


PLATE 
CU TLE RY 


4 COMPLETELY 
re ; os FITTED. 
_ ' Qe q 
and \\\A\M \ 
‘te iawn 


und, 


All Sizes in Stock. 
SPECIAL 

uace \ DETAILED LIST 

the . FREE, 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

MANUFACTORY—The Royal Plate and Cutlery Werks. SHEFFIELD. 
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Price 4s. 6d. 


Observer. 





greatest Cold during the 


Zambra’s Horticultural 
the 
of the 


Negretti & 
or absenc e 


Self-Registering Thermometer, 


For Determining 
Night 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON 





NATURE 





MICROSCUPEs. 


U equalled by any other Maker at the same Price. 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48n, Tollington Road, Holloway, N., London 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH). 

Applications for the post of Lecturer in Biology are invited to be sent on or 
before December 1 to the ReGisTRAR, from whom further particulars may 
be obtained. ik. P. JONES, Registrar 

Abderystwith, November 9, 1883 


Intending Purchasers 


ECONOMICAL EDUCATION for SONS 
of GENTLEMEN, at SCH()RNE COLLEGE, near Winslow. Terms 
for young boys ‘Ihirty Guineas per Annum, reduced for Brothers, 
Orphans, &c. Parental Reference as to Diet, Care, ae and 
General Efficie ney and Comfort. Address, Rev. Dr. JAME 


BOOKS (Second- hand, Miscellaneous), Re- | 


mainders, &c.—C. HERBERT, English and Foreign Bookseller, 60, 
Goswell Road, London, E.C. Catalogue free on receipt of Two 
Stamps. Libraries, Old Books, and Parchment purchased. 


ELEGANT SCIENTIFIC PRESENT. 


Facsimiles of 28 of the most celebrated White and Coloured Diamonds, 
wrought in Crystal Glass of Great Lustre. In Handsome Morocco Case, 
with Descriptive Catalogue. Price £12 J Se 

RF ‘DAMON, Belle Vue, Weym utl 





all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


- GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 


STUDENTS’ COLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals | 


for Microscope free on application of 
JAMES R. GREGORY, 
Extensive Geological Stores, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12. FRIT H Ss" TREE T, S¢ HO, w. 


~MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt. 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Liparite, Napoleonite. Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonclite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &e., 1s. 6@. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c. 
THOMAS D. RUSSELL, 


48, ESSEX STREET, STRAND, W.c. 


THE STUDENT'S STANDARD COLLECTIONS. 
MINERALS, FOSSILS, OR ROCKS. 


Illustrating any Author’s Work at a Uniform Price for any Combination of 
Specimens. 
50 Characteristic ——~ nens £0 10s. od. ; he 
100 do. do ° oO do. 
150 do. do. 10 « de 
do. do. °° d 
do do. ° Oo do. 
> om © oO > 


in Mahogany Cabinet £o 12s. 6d. 


». 
>. 
> 


THOMAS j. DOWNING, Gestogiat, &c., 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 
Lists on application. 


MUSEUM SPECIMENS. 


Just received from West Indies a Collection of 
SPONGES, CORALS, SHELLS, GORGONIAS, AND 
SEA FANS, &c. 
Also some good Specimens of SHARK SKINS. 
Can be seen upon application. 
Orders “i. A. x SPECIMENS of NATURAL HISTORY, 
UGS, &c., &c. List of Drugs upon application. 
THOMAS CHRISTY & CO., 
1ss, FENCHURCH STREET, LONDON, E.C. 
Introducers of New Plants, Seeds, and Drugs. 
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| LIVING ‘SPEGIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHAL!. STREET, BIRMINGHAM 
. B. has last week sent to his subscribers specimens of the Entomcstraca, 

osmina longirostris, covered with Vorticella microstoma attached as 
c erie to them, with drawing and description. He has also sert 
out Protococcus, Nitclla, Chara, Melicerta ringens, Flescularia cor 7 
Brachionus urceolaris, Hydatina senta, Actinospherium, Eichornii, Glas 
Larva, &c. ¢ 

Weekly Announcements will be made in this place of Organisms T. B 
is supplying. 

Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course ~ Six Months for Subscription of £1 1s. 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Nine Parts, 1s. each. 


CAUTION. 
LIGHTNING CONDUCTORS. 


MESSRS. SANDERSON & CO., late of 44, Essex Street, W.C., and 
Faraday Works, Huddersfield, Sole Inventors of the Patent Solid Ccy 
Tape Lightning Conductor in continuous Lengths without Joints, beg to 
caution the Public against Tradesmen who sell their own make of the above 
Lightning Conductor, and who in their Trade Circulars and Announce ments 
copy certain Reports of Dr. Mann and Monsieur F. Michel in such ar 
incomplete manner as to le: ad any reader of the above Circulars ; 


| Announcements to believe that the said Reports were given to the ‘Trac 


men in question, when in fact they were addressed and given to Messrs 
Sanperson & Co. by the said Dr. Mann and Monsieur F. Michel. A ist 


| of Buildings which have been fitted with the above Invention, and al 
| List of Persons to whom it has been supplied. have also been put fi _ y 
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VERY MAN HIS OWN TINKER ; 7B) MAN’S Full-size Silver Watch, 175. 6¢. LADY'S 
Inhp 4 < so 1G >W st 308. 
LDERING TOOLS WITH ACCESSORIES FREE BY PARCELS \ 3 “sore esegy sth ee ae ¥ Pe pre? sent free 
epi ea \ & from CHRONOGRAPH WATCH COMPANY, 
TIPPETTS & CO., Aston, Birmingham, ~ HILL CROSS, COVENTRY 
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MINERALOGY. 
CRYSTALLISATION EXTRAORDINARY. M 
Mr. HENSON HAS JUST RECEIVED FROM JAPAN THE MOST MAGNIFICENT Group oF STIBNITE CRYSTALS 
EVER SEEN. 


There are about 120 Crystals, 30 of which are Terminated, size from $ to 2} inches wide, 13 inches long ; weight 
150 lbs. The brilliancy of the iustre, which resembles hi; ghly polished steel, the numerous modifications, and the GY. 





























enormous size of the Cry stals, make these the most remarkable case of Metallic Crystallisation ever recorded. Mr, W 
HENSON will be pleased to show this marvellous specimen to any person interested, at his address. “Th, 
SAMUEL HENSON, 277, Strand, London. National r 
(Opposite Norfolk St.) tery 
MICRO-SLIDES FOR SCIENCE CLASSES Mx... 
Water-lily, showing Trichoblasts, highly polar, ¢@- 1 5-Cover Slide, illustrating the Five Orders of th i 
ls. ) “4 Conifere: Foliage, 38.; Stems, 3s. 
Tropaolum — — stem, double = ) .O | | | Eurotium “Sa Conidia-bearing H E 
Fig, growing point, showing Meristem, 1s. | | hd Ecidium tussilaginis, Vert. Sect., 1s. J. FE 
Lirtodendron, transverse fibre of petiole, 1s. = Bracken, Apex of Rhizome, 1s. Coll 
Collection of 25 Slides illustrating 25 different tissues, One Guinea. Catalogue Free by Post. Remittance with Order. a ; h D' 
11 
B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. “Tt ne 
ectures are 
> Dy Py NT 
WALL PAPERS FREE FROM ARSENIC. TRUE 
' WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, BAK 
: ARE THE ORIGINAL MAKERS OF 
; ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. - : 
H Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. OTE 
‘ May be o}tained of all Decorators. Special Prize Medal, Sanitary Institute. “A inc 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1383 nows i 
d ‘ 
b 
HARVEY AND PEASKB, rE 
| [By Appointment to the Royal Institution of Great Britain,] - di 
a SUCCESSORS TO W. LADD & CO., I I 
? SCIENTIFIC INSTRUMENT MANUFACTURERS ae 
id BEAK STREET, REGENT STREET, LONDON, W. 2 vol: 
! NEW FORM OF PORTABLE TESTING GALVANOMETER. [ANT 
ACOUSTIC APPARATUS OF ALL KINDS. FAW 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. Camb 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. an Inc 


‘The he 


SCIENTIFIC WORTHIES. Pre: 


‘ . . . . . Faweett? 
The following is a list of the Portraits that have appeared in the above Series. sie 

















MICHAEL FARADAY. | HERMANN L., F. HELMHOLTZ, HE 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. ae 
CHARLES DARWIN. WILLIAM HARVEY. By B: 
JOHN TYNDALL. SIR GEORGE B. AIRY. Maps, 
GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. ~ Kea 
SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS. ENR 
SIR CHARLES WHEATSTONE. RICHARD OWEN. PORTRAI 
SIR WYVILLE THOMSON. JAMES CLERK MAXWELL. RODERIC] 
ROKERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. ASHING 
ADOLF ERIK NORDENSKJOLD. | WILLIAM SPOTTISWOODE. ae neem NG 
SIR WILLIAM THOMSON, ARTHUR CAYLEY. +e MU 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. cach, & A N N. 
the Set of 22 Portraits in a Handsome Portfolio for £5 155. od. carriage paid. With 1 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.0.’s payable to MACMILLAN & CO,, HE 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. M.A 
——————— oF — Ss GOLD MEDAL, Trinity 
HOLLOWAYS OINTMENT [ose AS ORO rE 





REMED | In Packets and Tins. P 
" COCOA Cocoa only, with the sup4 FRAN 
fluous oil extracted. + 


For BAD BREASTS, OLD WOUNDS, and SORES. If «tp sroperly prepared, there i no nicer HE i 
effectually rubbed on the Neck and Chest, it cures SORE or more Foun Was tg age of EX | RAC the Ad 
THROATS, BRONCHITIS, COUGHS and COLDS; and for Siaee — Se a aN Diagra 


A GOUT, RHEUMATISM, and ail Skin Diseases it is unequalled, | J. S. FRY & SONS, Bristol and London. 
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“Messrs. MACMILLAN & GO’S NEW BOOKS. 











‘ight rv —_ R MR. MACKENZIE WALI ACE’S EW BOOK. 
ithPEGYPT AND THE EGYPTIAN QUESTION. By D. Mackenzie 
Mr. WALLACE. Demy 8vo. 145. 
‘‘ The present volume at once takes rank as the best — that has yet been written on the origin and development of the 
P ‘ational movement which led to the British occupation of Egypt last year. . . . . Any one who wishes to understand the difficult 
k which England is attempting to perform in the reorganis at ion of Egypt cannot do better than devote a few hours to the careful 
> endy of his interesting book.” —A¢heneum. 
Ss ‘* The whole subject i is expounded with so much vigour and clearness that there is good reason to hope that Mr. Wallace will 
« eucceed in instructing and convincing many a mind which now lies in darkness and obdur: acy.” —St. Fames’s Gazette. 
of the “M ACMILLAN’S 4s. 6d. SE RIE S.—NE W VOLUME. 


PROFESSOR SEELEY’S NEW ROOK, 
ie r — % 7 » 4 ade g ‘ a » - 
™ PTHE EXPANSION OF EN GLAND. Two Courses of Lectures. By 
. J. R. SEELEY, M.A., Regius Professor of Modern History in the University of Cambridge, Fellow of Gonville and Caius 

College, Fellow of the Koyal Historical Socie ety, and Honorary Member of the Historical Society of Massachusett 
Crown 8vo. 45. 62. 
“‘ This remarkable book.” — Spectator. 
“Tt needs no seer to point out the vast and increasing importance at hy present mon 
—— Bectures are therefore a tin nely as well as a valuable help to a “rig ht understan r of m.” 


an NEW BOOK BY SIR SAMUEL W. BARE 
[RUE TALES FOR MY GRANDSONS. | By 
j.1 


BAKER, M.A., F.R.S., F.R.G.S., &c. With numerous Ih s by W. 





] >} yection acl +} 
it of colonia juestions, and these 


teneum. 





DR, 
Sir SAMUEL WHITE 
IENNEsSY. Crown 8vo. 7s. 6d. 

[Ready November 20. 





YOTES ON THE CAUCASUS. By WANDERER. 


“A most valuable and, in addition to that, a most entertaining account of the (¢ aucasus 0 
1883. d knows it well. There is no book extant which so happily and so accurately describe the Ru rr. —Vanity 


ia y Fa 
THE FIELD OF DISEASE. A Book of Preventive “Medici ine. By 
B. W. RICHARDSON, M.D., F.R.S., F.R.C.P., Hon. Physician to the Royal Literary Fund, Author of “ Diseases of 
tte Life,” ‘On Alcohol,” &c. 8vo. 255. 
LIFE OF GOETHE. By Herricn Dinrzer. Translated by 
THoMAs W. LysTeEr, Assistant Librarian National Library of Ireland. With Authentic Illustrations and Facsimiles. 
2 vols., Crown 8vo. 21s. 


ne wh — od ” it 





, SIXTH EDITION, REVISED. 
=f mI ~ Y 2 

" BMANUAL OF POLITICAL ECONOMY. By the Right Hon. Henry 
FAWCETT, M.P., D.C.L., F.R.S., Fellow of Trinity Hall, and Professor of Political Economy in the University of 
Cambridge. Sixth Edition, Revised, with a New Chapter on ‘‘ State Socialism and the Nationalisation of the Land ;” and 
an Index. Crown 8vo. 12s. 

_—— “The views of a leading statesman of the day on questi ns of practical politics have an interest of their own, and many will 
eglad to learn what the Postmaster-General has to say about the naticnalisation of land and free education. . . . But it is not 
ly in the special treatment of questions of the day that the practical politician is to be seen, It is the distinguishing feature of 

Ir. Fawcett’s treatise that illustrations are throughout drawn from actual events.” — 7imes. 


MACMILLAN’S SIX” SHILLING TRAVEL SERIES.—NEW VOLUME, 
nN rT | 7 -— ¥ T % y % 
HE VOYAGE OF THE VEGA, ROUND ASIA AND EUROPE. 
By Baron A, E. VON NORDENSKJOLD. Translated by ALEXANDER LESLIE. Popular Edition, With Portrait, 
Maps, and Illustrations. Crown 8vo. 6s. [Next week 
Ready next week, in 14 Vols. 18mo, Paper Covers, each ; or Complete in Box, 215. 


each Ps wth, IS. 6d. 

ENRY JAMES’S NOVELS AN D TALES. 
fORTRAIT of a LADY. 3 vols. Tee beg ADONNA of the FUTURE.| CONFIDENCE, &c. 1 vol. 

ODERICK HUDSON. 2 vols . ISIEGE of LONDON, & &c. 1 vol. 


‘ASHINGTON SQUARE. 1 vol. | The ‘AME RICAN. 2 vols. An INTERNATIONAL EPISODE. 
DAISY MILLER, &c. 1 vol. The EUROPEANS. 1 vol. i &e. x vol. 
rack, MAAN NAH TARNE. A Story. By the Author of “ Mr. Greysmith. 
With Illustrations by W. J. HENNEsSY. Crown 8vo. 45. 6d. [Next week. 


THE ENGLISH ae N. A Series of Short Books on his Rights and Responsibilities. 
Edited by HENRY CRAIK, M.A. New Volume. 
y _ s ° ie : 
HE LAND LAWS By FREDERICK Potuock, Barrister-at-Law, 
M.A., Hon. LL.D. Edinb=rgh, cise Christi Professor of Jurisprudence in the University of Oxford, late Fellow of 


Trinity College, Cambridge. Crown 8vo. 35. 6a. [Next week. 
BY SIR FRANCIS HASTINGS DOYLE, 


maf HE RETURN OF THE GUARDS, and other Poems. By Sir 


— 


deer: FRANCIS HASTINGS DOYLE, late Fellow of All Souls’ C college, Oxford. Crown 8vo. 75. 6d. [Next week. 
6 x ‘ T 

HE MOTION OF VORTEX RINGS, A TREATISE ON. Being 
” the Adams Prize Essay, 1882. By J. J. THOMSON, Fellow and Assistant Lecturer of Trinity College, Cambridge. With 


Diagrams. 8vo. 6s, 
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MACMILLAN AND CO., LONDON. 
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J. & A. CHURCHILL, /udblishers. 





Now ready, with Coloured Plate of Spectra, and 150 Wood 
Engravings, Crown 8vo, 9s. 

PHYSICAL AND INORGANIC CHEMIS- 
TRY. By HENRY WATTS, B.A., F.R.S., Editor-of 
the Journal of the Chemical Society, Author of ‘fA Dic- 
tionary of Chemistry,” &c. 

*.* This work, founded on the well-known Manual of the late Professor 
Fownes, is intended to offer to the Student commencing the study of Chemis- 
try, an outline of the general principles of that science, and a history of the 
more important among the very numerous bodies which Chemical Investiga- 
tions have made known to us 
Also, Edited by Mr. Wats, Twelfth Edition, Crown 8vo, tos. 
FOWNES’ MANUAL OF ORGANIC 

CHEMISTRY, or Chemistry of the Carbon Compounds. 


Sixth Edition, illustrated by 26 Plates and 502 Wood Engravings, 
Crown 8vo, 16s. 
THE MICROSCOPE AND ITS 


REVELATIONS. 


By WILLIAM B. CARPENTER, C.B., M.D., LL.D., F.R.S., 
F.G.S., F.L.S., Corresponding Member of the Institute of 
France, and of the American Philosophical Society. 


Second Edition, enlarged, with 17 Engravings, Feap. 8vo, 3s. 6d. 


MICROSCOPICAL SECTION-CUTTING: 
a Practical Guide t» the Preparation and Mounting of 
Sections for the Microscope, special prominence being 
given to the subject of Animal Sections. By Dr. SYL- 
VESTER MARSH. 


No. XCII., with ro Plates, Ones, price 10s. 
THE QUARTERLY JOURNAU OF 
MICROSCOPICAL SCIENCE. 


Edited by 
E. RAY LANKESTER, M.A., F.R.S., F.L.S., 
Fellow of Exeter College, Oxford, and Jodrell Professor of 
Zoology in University College, London. 


With the co-operation of 


W. T. THISELTON DYER, M.A., C.M.G., F.R.S., F.L.S., 
Assistant-Director of the Royal Gardens, Kew ; 


E. KLEIN, M.D., F.R.S., 
Joint-Lecturer on General Anatomy and Physiology in St. 
Bartholomew’s Hospital Medical School, London ; 


H. N. MOSELEY, M.A., F.R.S., F.L.S., 
Linacre Professor of Human and Comparative Anatomy in the 
University of Oxford; and 


ADAM SEDGWICK, M.A., 
Fellow and Assistant-Lecturer of Trinity College, Cambridge. 


MeEmorrs :— 

Observations on the Genus Pythinm (Pringsh.). By H. Marshall Ward, 
M A., Fellow of ¢ ‘hist’ s ‘College, Cambridge, Assistant Lecturer on 

3otany at the Owens College, Victoria University. 

On Budding in P lyzoa. By Alfred C. Haddon, M.A,, 
Zoology in the Royal College of Science, Dublin. 

The Structure and Relations of Tubipora. By Sydney J. Hickson, B.A., 
B.Sc., Scholar of Downing College, Cambridge, and Assistant to the 
Linacre Professor, Oxford. 

On the Malleus of the Lacertilia, and the Malar and Quadrate Bones of 
Mammalia. By M. L. Dollo, Assistant Naturalist in the Royal Museum 
of Natural History, Brussels. 

Notes on Echinoderm Morphology, No. VI. On the Anatomical Relations 
of the Vascular System. By P. Herbert Carpenter, M.A., Assistant 
Master at Eton College. 

Recent Researches upon the Origin “ the Sexual Cells in Hydroids. A 
Review. By A. G. Bourne, B.Sc. Lond. 

On the Osteology and Development of Syngnathus Peckianus (Storer). 
By J. Playfair McMurrich, M.A., Professor in the Ontario Agricultural 
Col lege, Guelph, Canada. 


Professor of 


With 66c Engravings, Fcap. 8vo, 7s. 6d. 
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THE STUDENT’S GUIDE TO STRUc. 


TURAL, MORPHOLOGICAL, 


By ROBERT BENTLEY. F.L.S., M.R.C.S., 


und PHYSIOLOGICAL BOTA\y 
Professor of Botany ;; 


King’s College, London, and to the Pharmaceutical Society of Gre: 


Britain. 

*,* This volume has been prepared in accordance with a desire expres 
for some years past, by many old pupils and others, to have a gui te wh 
which should not be too elementary. but which might serve as an intro 
tion to the author's ‘*‘ Manual of Botany,” and other larger and more co; 
prehensive works. The author has, therefore, endeavoured to c nden 
within a moderate compass all that is essential as a foundation fir 
study, and thus to form a convenie nt and trustworthy guide on St 
and Physiological Betany for Medical and Pharmaceutical Students, ay 
also for use in Colleges and Schools where Botany is now largely taug cht 






By the Same Avutuor, Fourth Edition, with 1185 Woo] Engravings, Cr 
vo, 158. 
A MANUAL OF BOTANY ; Including th 


Structure, Functions, Classifications, Properties, and Uses of Plants, 


Second (English) Edition, with 37 Engravings., 8vo, 15s. 
AN INTRODUCTION TO PHYSICA 
MEASUREMENTS: with Appendices on Absolute Electrical Mey 
surement, &c. By Dr. F. KOHLRAUSCH, Professor in Ordinary 
the University of Wiirzburg. Translated from the Fourth Germ: 
Edition by T. H. Water, B.A., B.Sc., and H. R. Procter, F.C. 


Fifth Edition, with 292 Engravings, 8vo, 16s. 
CHEMISTRY, INORGANIC AND OR 
GANIC. Wirxn Exrertmments. By CHARLES L. BLOXAM, Pr 
fessor of Chemistry in King’s College, London. 


Third Edition, with 48 Engravings, Post 8.0, 7s. 6d. 
PRACTICAL AND ANALYTICAI 
CHEMISTRY, Specially Adapted for Schools and Colleges, and § 
Beginners. By FRANK CLOWES, D.Sc., Professor of Chemis: 
in University College, Nottingham. 


Fifth Edition, with Engravings, 8vo, 75. 6d. 


VALENTIN’S QUALITATIVE CHEM 
CAL ANALYSIS. Revised and Corrected by W. R. HODGKINS) 
Ph.D., Demonstrator of Practical Chemistry in the Science Sch 
South Kensington. 


Second Edition, Enlarged, 8vo, 2s. 6d. 


PRACTICAL CHEMISTRY: ANALYTI 
CAL TABLES and EXERCISES for STUDENTS. By J. CAM 
BELL BROWN, D.Sc., Professor of Chemistry in University Collez 
Liverpool. 


Fourth Edition, with 83 Engravings, 8vo, 16s. 


HANDBOOK OF VOLUMETRIC ANA 


LYSIS ; or, the Quantitative Estimation of Chemical Substances 
Measure, applied to Liquids, Solids, and Gases. Adapted to the } 
Guirements of Pure Chemical Research, Pathological Chemist 
Pharm: acy, Metallurgy, Manufacturing Chemistry, Photograph 
and for the Valuation of Substances used in Commerce, Agricul! 
and the Arts. By FRANCIS SUTTON F.C.S., F.L.C. 






Sixth Edition, with 9 Plates and 103 Wood Engravings, 8vo, 185 


| PARKES’ MANUAL OF PRACTICA 
HYGIENE. Edited by F.de CHAUMONT, M.D., F.R.S., Profes 
of Military Hygiene in the Army Medical School. 


With 4o Illustrative Portraits, 8vo, 16s. 


| THE LAW OF SEX: Being an Expositi0 
of the Natural Law by which the Sex of Offspring is Contr iIled in M 
and the Lower Animals; and giving the Solution of various S 
Problems. By GEORGE B. STARKWEATHER, F.R.G.S 





LONDON: 11, 


NEW BURLINGTON 


STREET. —. 





Printed by R. Cray, Sons, AND TaYLor, at 7 and 8, Bread Street Hill, Queen Victoria Street in the City of London. and published 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Tuurspay, November 15. 1833. 


by 


CHE! 


MIC 
CH 


Ox 
MA 


MANT 








A WEEKLY ILLUS 


Of Nature trusts the 


No. 734, VOL. 29] THURSDAY, 


Registered as a Newspaper at the General Post Office] 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Micros« py- 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48y, Tollington Road. Holloway, London, N. 


~ UNIVERSITY OF LONDON. 


The following are the Date 
the Un a London for the y 4 will commence :— 
MATRICULATIO? Monday, January T4s 5 nd Monday, June 16, 

BAcHI LOR O1 Arts.—Intermediate, Monday, July 21. © 
B.A., M« nday, Or tc ber 24 
Arrs.—Branch I., Monday. Jr 23 Branch IT., Monday 
June 9; Branch 11T., M nday, June 16. 
Doctor oF LITERATURE.—Intermediate, Mc nday , June 2. 
D. Lit., Tuesday, December 2. 
ScrIPTURAL EXAMINATIONS.—Tuesday, December 2 





MASTER OF 














BACHELOR OF SCIENCE —Interm: diate, Monday, July 21. 
b. Mor vy, October 2 
Doctor or Science.—Wi we mag first twenty-one days of June 


BACHELO - Laws.—Intermediate 
. or I ane b. ” . M nday January Je 


Doctor oF Law Tuesd Januz 
3ACHELOR OF MEDICINE. 





fic, Monday, July 
y, July 28. 
November 3 





BACHELOR OF SURGERY. 





MASTER IN SurGEryY.—Mor . December 1 
Docror oF Mepicine.—Monday, December 1 . 
SUBJECTS RELATING TO Puntic HEAL TH.—Monday, December 


BACHELOR oF Musi -—Interm ediate, Monday, December 8. 
.» Monday, December 15 
een liz ate, Monday, December 
U.Mus., Monday, December 15. 


Docror or Music.- 


Art, &c., oF TEACHING.—Tuesday, March 4. 
The Regulations relating t o the above Examinations and Degrees may be 
obtained on application to ‘‘‘lhe Registrar of the University of London, 


Burlington Gardens, “yee ws 
ARTHUR MILMAN, M.A., Registrar 
November 14, 1883 


UNIVERSITY OF DUBLIN. | 


The Professorship of Geology and Mineralogy i in the University of Dubli 
is vacant. ‘The Salary of this _ Na fes ship is Z a year. For inf rma- 
tion as to the duties of the Pro r. Candidat es are requested to apply to 
the Senior Lecturer, Trinity Goll g Candidates are re juired to print 
twenty copies of their Letters of ceell ation, and to send them to the 
SECRETAKY of the University Council on or eore SATURDAY, 
NOVEMBER 24. By order of the Council 

J. W.B ARLOW, Secretary 











Trinity College, Dublin, November 10, 1 


UNIVERSITY COLLEGE, 
LIVERPOOL. 


Applications are invited for the CHAIR of MATHEMATICS. The 
Stipend of the Professor will be £375 per Annum, together with two-thirds 
of the Fees of Students, the total Stipend be taranteed not to fall short 
po os 2,378 Annum. The Professor juired to commence his duties 
on JANUARY 7, 1 Applications. with Testimonials, to be forwarded 
Sade Hassevncn on tc belen DECHOSEEE 2. 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH). 


At an Examination to be held at the College on Wednesday, January 
1884, and following days, a SCHOLARSHIP of £40 (in awarding which 
special merit in any one subject may be considered) and TWO EXHIBI- 
TIONS of £10 each will be offered for competition among present and 
intending Students; als 
E 








she a 








» TWO ENTRANCE SCHOLARSHIPS of £25 
ACH and FOUR ENTRANCE EXHIBITIONS of £15 EACH to 


Students entering the be ginning of Lent ‘Term, 1884. 
Candidates will apply for particu lars to the Registrar, at the College, 
Aberystwith, who will provide accommo a n if requirec 
J. EVANS, 


1 ” a 
LEWIS MORRIS, j!on- Secs. 


Chambers, Chancery Lane, London, 
November 15, 1833 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH). 

Applications for the post of Lecturer in Biology are invited to be senton or 
before December 3 to the ReGisTRAR, from whom further parti 
be obtained Kk. P. JONES, Re 

berystwith, November 9, 1883 


ROYAL INDIAN ENGINEERING 
COLLEGE. 


The instruction given is arranged to fit an Engineer for employ! nent in 
Europe, India, or the Colonies Sixty Students ‘will be admitted in Sep- 
tember next. Age. over Seventeen and under Twenty-one. For competition 
among them the Secretary of State will offer thirteen Appointments in the 
Indian Public Work y and two in the Indian Telegraph Depart- 
ment the College Prospectus gives full particulars. Apply to the 
SECRETARY, Royal ‘Indian E ngineering College, Cooper’s Hill, Staines. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


at wl — the several EXAMINATIONS in 





THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 
. B. has last week sent to his sul »scribers the Marine Polyzoa, Scrupo 
laria reptans, with Vibraculum and Radicle Fibre appendages. He k , 
sent out Clava squamata, Melicerta ringens, Floscularia cornuta, Brac 
urceolaris, Philodina roseola, Actinospk herium Kichornii, Raphidiophr 
elegans, &c. 
_ Weekly Announcements will be made in this place of Organisms T 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course Ye Six Months for Subscription of £1 13 
or Twelve Tubes for 108. 6d. 








Portfolio of Drawings, Nine Parts, 1s. each. 


ZOOLOGICAL SOCIETY OF LONDON 
The Council of the Zoological Society having resolved to appoint 
Prosector in the Society’s Gardens at a Salary cf £250 per Annum, Gent 
men desirous of offering themselves as Candidates tor the Post are reque 
to send in their Ay plic ations to the SECKETARY on or before JANUAR‘ 
next. ‘The chief duty of the Pr ector will be to make Dissections of 
Animals that die in the Society’s Gardens 
Further details may be obtained at t the Society’s Office, or by le: 
addressed to the SECkKETAKY, 11, Hanover Senne, London, W. 


November 15, 18 


ECONOMICAL EDUCATION for SONS 
of GENTLEMEN, at SCHORNE COLLEGE, near Winslow. Ter 
for young boys Thirty Guineas per Annum, reduced for Brother 
Orphans, &c. Parental Reference as to Diet, Care, Teaching, 
General Efficiency and Comfort. Address, Rev. Dr. JAMES. 


BOOKS (Second-hand, Miscellaneous), Re- 
mainders, &c.—C. HE RBE RT, English and Foreign Bookseller, ‘o 
Goswell Road, London, E.C. Catalogue free on receipt of T» 
Stamps. Libraries, Old Books, and Parchment purchased. 


FOR SALE SECOND HAND, a very fine 
No. ra BINOCULAR MICROSCOPE, with Mechanical Concent 
Rotary Stage. Secondary Mechanical Rotating Stage for Accessory : 
ratus, Six Eyepieces, Seven Objectives by Sw ift, from 5-inch to 1/15 
bukuhn’s Micrometers, Polariscope, Darke sr’s Selenite Stage, { 
Stage, Achromatic and Oil Immersion Condensers, Dissecting Microscc 
and Instruments, Demonstration Microscope, Improved 7 siege La 
and Mounting Apparatus, &« &« Packed in three Ha 

Cabinets. Also 5 Fine S lected Objects in a Walnut Cabinet. 1 
whole, which cost £151, for £1c@ Net Cash. Everything guaran 
perfect. Can be seen at J. H. Srewarv’s, 406, Strand, Londen ; or { 
particulars can be sent by post. 

HOME TUITION, LONDON & SUBURBS. 
STUDENTS desiring Instruction in Mathematics attended at their 


own aoe oe a High Wrangler, M.A. Trin. Coll., on very rea 
terms.— . Coningham Road, She pherd’s Bush, w. 


GEOLOGY AND MINERALOGY. 
Specimens, Collections, Cabinets, Hammers, Satchels, and every ne 
sary for the Study, Preservation, and Display of Specimens in cies, &e. 
STUDENTS’ COLLECTIONS—SPECIAL. 
New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 
JAMES R. GREGORY, 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12. FRITH STREET, SOHO, W. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising ag Aplite, I 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Gran 
Lava, Liparite, Napoleonite, Nephelenite, Obsidian, Perthite, Piknite 
ae Porphyry. Phonclite, Quartzite, Rhyolite, Schorlite, Sy 

Tachylite, Trachyte, &c., rs. 6d. and 2s. each. Sections of Sedime 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanth 


” THOMAS D. RUSSELL, 
48. ESSEX STREET. STRAND, W.C. 
THE STU DENT’S STANDARD COLUECTIONS. 
MINERALS. FOSSILS, OR ROCKS. 


Illustrating any Author's Work at a Uniform Price for any Combinat 
Specimens. 
» Characteristic —— mens {£0 10s. od.; in Mahogany Ca rbinet Lo 1 





















10 do. I ‘ do. do. 1 5 
150 do. a * r1o ¢ do. do. 27 
200 do. do. 200 do. do. 210 
200 do. do. 400 do. do. 5 
400 do. d 60 « 2 lo. do. 71 
5 do. oOo do. 10 0 


DOWNING, Gestegiet, &e., 
lr, LONDON, E.C. (over Quarter of a Cer 
Lists on application. 


an. 
THOMAS J. 
, WHISKIN STREE’ 
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MINERALS, ROCKS, FOSSILS. 


YLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 
Catalogue Free. 


Is, t can only be 


: Mageiionat Group ot Stibnite Crystals, havin 
n view this wee 


g been sold, 


SAMUEL HENSON, 
277, STRAND, LONDON, 
_ Opposite Norfolk Street. 


CAUTION. 
LIGHTNING CONDUCTORS. 


McSSRS. SANDERSON & CO, late of 44, Essex Street, W.C., and 
Fara!:y Works, Huddersfield, Sole Inventors of the Patent Solid Copper 
Tape |. ghtning Conductor in continuous Lengths withvut Joints, beg to 
cautl nthe Public against Tradesmen who sell their own make of the above 

1 ug Conductor, and who in their Trade Circulars and Announcements 
tain Reports of Dr. Mann and M nsieur F. Michel in such an 
te manner as to lead any reader uf the above Circulars and 
ements to believe that the said Reports were given to the Trades- 
ues.ion, when in fact they were addressed and given to Messrs. 
on & Co. by the said Dr. Mann and Monsieur F. Michel. A list 

ngs which have been fitted with the above Invention, and also a 
* Persons to whom it has been supplied. have also been put forth by 
Tradesmen, but therein they omit to state, as is the fact, that 
rs. SANDERSON & Co. fitted the said Buildings and supplied the said 
*; in fact, the Statement conveys the aelion that these Tradesmen 
1 loyed i in the cases referred to in such List. A c»mparison between 

SaNvERSON & Co.’s Circulars and the Circulars which are now 

to will show the necessity ag this Announcement, Mey for the 

n of Messrs. Sanperson & Co. and of the Public S. & Co. take 

»rtunity of stating that they he we ceased to employ Agents and 
eir only Address is tor, Leadenhall Street. E.C 





THE ZOOLOGIST: 
4 MONTHLY MAGAZINE OF NATURAL HISTORY. 
(hirt series. Edited by J. E. HarTine, F.L S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology; 
savits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare ~ rine fish; I 2 aquaria ; British reptiles, British land and fresh- 
iollusca, with remarks on th@haunts and habits of the species; and 


‘ora’ 


water | 
other .atters of general interest to those who delight in natural history. 
Reports of the Limean, Zoological, and Entomological Societies. Reviews 


of natural history books. Occasional translations from foreign soological 
journals ur important and interesting articles in various branches of soology. 
There are »ccasional woodcuts. 

JOHN VAN VOORST, 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowriers, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AsRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The spcial attention of Land Age ents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms to be Let and Estates 
for Sale 

Advertis:rs addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance, 14S. 

* speeds High St., Edinburgh ; and 145, Queen Victoria St. London, 


. Paternoster Row. 


tt oney Orders rs pay able to Charles Anderson, Jun., Edinburgh. — 





Now ready. Crown 8vo, price ros 6d. 


ELEMENTARY APPLIED MECHA- 
NICS. By THOMAS ALEXANDER < E., Professor of Engineering 
in the Imperial College of E - 2% Tokei, Japan; and ARTHUR 
WATSON THOMSON, C.E., B.Sc., Professor of Engineering at the 
Royal College, Cirencester. Ps art Tl. ‘TRANSVERSE STRESS ; upwards of 


150 Diazrams and 200 Examples carefully worked out; mew and 
complete method for finding, at every point of a beam, the amount of the 
greatest bending moment and shearing force during x tt he tra sit fany set 


of loads fixed relatively to one another—e.¢. the wheels of a locomotive; 
“Sk otinuous beans, &c., &e. \ 
The student who should carefully read it and conse ientiously work 
trough the examples, would acquire a knowl dge, theoretically sound and 
practically useful, of this part of : applied mechanics which he could not gain 
with the same labour and in the same time from any other bouk which has 
ten published on the subject.””—Nature. 
MACMILLAN & CO., LONDON. 
On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Conten Ts :—( Yriginal Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs. —Articles in Journals.—Botanical News.— 


Proceedines of Societies. 
Price 1s. 3d. Subserintion for Ore Year. pavahle in advance, 12s 
London: WEST, NEW MAN, @ C)}.. «:. Maton Gatdien: EC 
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ENTOMOLOGIsT’s MONTHLY 
MAGAZINE 


Price Sixpence, — 24 pages 8vo, with occasional Illustrations, 

Conducted by C. G. Barrett, J. W. DouGias, R. McLacutian, F.R.S., 
E. C. Rvs, F.Z.S., E. Saunpgrs, F.L.S., and H_ T. Stainton, F.RS. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 

re British Isles. 

Subscription—Six Shillings per Volume, 
nence with the June number in each year. 

Vols. L. to VI (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at } the me price of 10s. each: the succeeding 
vols. may be had sepa’ er, at 75. each 

London: mn ,H NV AN “V ( YORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

a idress. 


On the Ist t of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
aN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 

With the Assistance of 
F.Z.S Joun A. Powagr, M.D. 

F. LS Jenner Wear, F.L.S. 

. BucHanan Wuite, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there ate Monthly 
ists of Duplicates and Desiderata 

Numerous Woopcr ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRAPHED and Curomo-LITHO- 
3RAPHED PLATES 

SIMPKIN, MARSHALI., & CO., 


JOH. AMBR. BARTH, éditeur, 
LEIPZIG, 


THE 


post free. The volumes com- 





FreDERICK Bonv, 
Epwarp A. Fitcn, 


Stationers’ Hall Court. 


Johannesgasse 34 


PE ObpOiIC A. 
Annalen der Physik und Chemie. Herausgegeben von 
G1LBErT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 
G. WigDEMANN (seit 1877). Jahrhch 3 Bde. oder 12 Hefte. 8°. MM 3x. 
Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seit1877 von G. u. E. Wiepemann. Jahrlich r2Hefte. 8°. 4716 


| Journal fur praktische Chemie (von 1828 bis 1834 unter dem 


Titel: ‘* Journal fiir technische und économische Chemie ’’) herausge- 
geben von Erdmann, S< hweigger-Seidel, Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) herausegegeben von H. Kose und E. v. 
MEYER. Jahrlich 2 Bande in 22 Heften. 8 M 22. 
Vollstiindige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 


zugesandt. e. 
THE BREWERS’ GUARDIAN: 
f Brewers’ Interests, 


A Fortnightly Paper « devoted to the Protection 

censing, Legal, and Parliamentary Matters. 

9F THE MALT AND Hop TraAvES; AND WINE AND 

Recorp 
ihe Organ of the Country Brewers 

“* The Brewers’ Guarcian "’ is published on the evenings of every alternate 

Tuesday, and is the only journal offic —_ connected with brewing interests. 

Subscription, 16s. 6d. —s annum, post free, dating from any quarter-day. 
Singie copies rs. each. egistered for trans: nission abroad. 

Offices—s, Bond Court, Walbrook, London, E.C. 


LELECTRICITE 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 
REVUE HEBDOMADAIRE, 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant :'e tou'es les expositions électriques, et de tous les 
progrés de l’électricité. 


Comité de Redaction, ARMENGAUD JEUNE, 


A. BERTHON, E. BOISTEL, F. BOREL, 

R. de COULON, W. de FONVIELLE, L. MAICHE, 
A. de MERITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Six Months, tos. 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BuDGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 
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Certain Cure for all Disorders of the LIVER, STOMACH 
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CARAT GOLD. MR. STREETER, “PRECIOUS STONES & GEMS.” 


3y EDWIN W. STREETER, F.R.G.S, 
THIRD EDITION. Price 15s. 





GEM MERCHANT AND GOLDSMITH, 
BRACELETS. “THE GREAT 
Tue Inrropucer oF 18-CaratT Go_p JEWELLERY, ? 
BROOCHES. cose tipeecr-Teyrrgep 
3y EDWIN W. STR R, F.R.G.S. 
NECKLACES. BOND STREET, W. | Sconp Eprrion. Price 7s. 6d. 


LOCKETS. 


“NATURE” SERIES.—NEW VOLUME. ~¢ ' 
The CHEMISTRY of the SECONDARY fern Kenai frst hewn ih and ten yao 


LON DON, CEY LON, JAPAN. BELL & SON, York Street, Covent Garden 








PhD. TRS tod ALFRED TRIBE Flee g Bement oe fet Gem Denes Selly enengt Sesurdays, Tote, Cheah, Seeimelle 
mistry at Dulwich College. Crown 8vo. 25.64. and Mathematics.—Address t» ‘‘H. C..” Macmitran & Co., 29 
MACMILLAN & CO., LONDON Bedford Street, Covent Garden, W.C. 





A MANUAL OF 
PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, BA, F.RS, 
Editor of the “ Fournal of the Chemical Society,” Author of ‘A Dictionary of Chemistry,” &c. 
With Coloured Plate of Spectra, and 150 Wood Engravings. Crown 8vo. 9s. 

*.* This work, founded on the well-known ‘‘ Manual of Chemistry” of the late Professor Fownes, is intended to offer to the 
Student commencing the study of Chemistry an outline of the general principles of that science, and a history of the more important 
among the very numerous bodies which Chemicil Investigations have made known to us. 

Also, by Pror. FOWNES and Mr. WATTS, 
ORGANIC CHEMISTRY; or, Chemistry of the Carbon Compounds. ‘Twelfth Edition. With 
Engravings. Crown 8vo, 10s. 


London: J. & A. CHURCHILL, 11, New Burlington Street. 





Verlag von Eduard Bolesd in Erlangen. | Now Ready. Price 6s. 
BIOLOGISCHES CENTRALBLATT, The CLASSIFICATION of the CAM- 
unter Mitwirkung von BRIAN and SILURIAN RUCKS. Being the Sedgwick Prize Essay 
Prof. Dr. M. Reess und Prof. Dr.'E. SELENKA, for the year 1882. By JOHN E. MARR, M.A., F.G.S., Fellow of 
~~ herausgegeben von | St. John’s College. 
: ee agi eee. | Cambridge: DEIGHTON, BELL, & CO. 
Prof. Dr. J. ROSENTHAL. London: GEORGE BELL & SONS, 








IIT. Jahrgang. r . A = 
Nearly Ready, Post Svo, Cloth, pp. xii. + 203. Price 5s 


24 Nummern von je 2 Bogen bilden einen Band (Jahrgang). Preis 16 Mark A BIBLIOGRAPHY of ELECTRICITY 


an abonn‘rt bei Postanstalten und in Buchhandlungen, auch direct be | F : ¥ < . . 
——_- ee a Pe eta and MAGNETISM, 1860 to 1883. With special reference to Electro- 
Baas 3 technics. Compiled by G. MAY. Index by O. Sauzs, Ph.D, 


as This is the first bibliography ever published of the Electric Sciences from 
R. FRIEDLANDE R & SOHN, 1860 to 1883, and all who ea nell in the subject will find in it a com- 
BERLIN N.W.. CARLSTRASSE 11 = list of o works ‘ n every branch of Electricity and Magnetism i 
. ap eee pl abet * rae ta j almost every European language. 
Nat iral History and Natural Science Booksellers. Established since 1827 ; Hiatt oe. & oe , 
Largest Stock of the wh le Literature of Natural History and the London: TRUBNER’& Co., Ludgate a 7 

Exact Sciences. | a - “=r : h Pee th 7 ; 
Apply for Classified Catalogue in 25 parts (each one special department of Deserves the attention of all who have to teach or earn the elements f 

science), price 6¢. each. Just published, Part XVI., Botany: Phanero- | Mechanics. . . . An excellent conception.” — Westminster Review. 
gamez, 38 pages (about 1300 works). | Crown 8vo, cloth, 4s. 6d. 


LA SEMAINE FRANCAISE: a Weekly THE STUDENT'S MECHANICS: 






Jewspaper anc. Review in the French Language. Politics, Literature, . : ‘ 

ae Ast. \ arietic Sy Note S. Price od., a Booksellers, and at | An Introduction to the Study of Force and Motion. 

the Railway Bookstalls. Office, 441, Strand, W.C. ; | By WALTER R. BROWNE, M.A., M.I.C.E., M.I.M.E., &c., 
LA SEMAINE F RANCAI S J ournal Francais pour | Late Fellow of Trinity Co'lege, Cambridge. 

l’Angleterre : Politique, Littérature, Sciences, Arts, Varidtés, Nouvelles, | With Appendix of Examples, Worked and Unworked. 


et Notes. Un exemplaire par la poste, 2}¢.. en timbres poste. Abonne- 





ment franco par la poste—un an, tos. 1rod.; six mois, 5s. 5@. Prix 2d ‘“The successful prosecution of Mechanics depends mainly on the ob- 
chez tous les Lbraires et aux gares des chemins de fer. On s’abonne taining a clear and thorough mastery of a few le ading principles. ae reface. 
aux bureaux, 441. Strand, Londres, W.C **Clear in style and practical in method, ‘‘The Student's Mechanics 's 

. « Will be of greé 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- ae to - a a all points of view. . 
ise’ in ; value to students.” —A thena@um. 

caise’ has been brought out in London for the benefit of those English : - . ‘ es ’ ia 

: h : - rits 0 » work are especially conspicuous s clearness anc 

readers who may wish t» study contemporary French from all points of ne ane = ie . a ig ecially conspicuous in its cle 7 
iew, instez onfining the dine to one te ‘allic print. srevity.”’— Westminste eview. i * 

_ w, co of confining t wr reading to one particular Gallic print “Tam charmed with the work... . An admirable supply of a really 

t certainly merits success. —Grapnric. widespread want.” Rev. W. B. DALLINGER, Director of Science Class 


LA SEMAINE FRANCAISE.—“The numbers before | jycicy Cotlege. 





us are full of good things. . . . It will be far better for most than any Tendon: CHARLES GRIFFIN & CO., Exeter Street, Strand 
one of the best papers published in Paris itself. We are much pleased FI tc nt eo ——— —_— 
with the character of it, and believe . will be — valued in all ee Just Published, Post free, Price 6]d. 
» households where French is cultivated. ‘The printing is very we . . 
ae where French is cultivated. ‘The printing y SUNBEAM TRrASU RES —A Description 
Terms oF SuBscrirTION :— s. d. of the NATURAL HISTORY and other OBJECTS lent by Tags 
Three Months... * eve . 3RASSEY to the International Fisheries Exhibition. By BRYC jf 
Six ” 5s § WRIGHT, FZS.F.R.G.S. “All who have read the * Voyage“ 
Twelve ,, eve oe ove on oe s+ IO 10 the Sunbeam’ should procure a copy.”” William Clowes anc pons, 
P.O.O. payable to A. CristIN. Limited, 3. Charing Cross, W.C. > set W 
Publishing Office, 441, Strand, W.C. Copies cat: be had from BKYCE-WRIGHT, 204. Regent Street 
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SUBSCRIPTIONS TO “NATURE.” 


s. 
Wearly . 2. « + . 28 rs 
Half-yeariy. . . . . .«. 4S 


Quarterly ... . oe 6 

To the United States, the Continent, and all places 
within the Postal Union :— i 
4. . 
30 6 
15 6 
8 0 


Vearly ... ° 
Half-yearly. . . . 
Quarterly .. . ° . 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 
4% 


One-Eighth Page, or Quarter Column . aa 
Quarter Page or Halfa Column. . .... 
Halfa Page, ora Column. . ..... « 
Whole Page ... 
Post Office Orders payable to MA CMILLAN & CO. 
OFFICE : : 29, BEDFORD STREET, STRAND, W. Cc. 


Diary of Societies 
LONDON 
THURSDAY, NoveMBER 22. 

a. Society, at 430.—On the Formation of Ripplemark in Sand: Prof. 
G. H. Darwin, F.R.S —On the Atomic Weight of Mec gp iP aha ar : 
Prof. Thorpe, F. R.S.—On the Life-history of the Dock cidium (cidium 
rumicis, Schle.): C. B. Plowright.—Some Relations of Heat to Voltaic 
and Thermo-electric Action of Metals in Electrolytes: Dr. Gore, F.R.S.— 
On the Presence of a Rennet Ferment in the Berries of Withania coagu- 
lans: A. Sheridan Lea. 

Society OF TELEGRAPH ENGINEERS, at 8. 

FRIDAY, NovEMBER 2 

QuexetT Microscopicat Cuup, at 8. 

SATURDAY, NovemBER 24 

Puysicat Society, at 3.—On the Purification of Mercury by Distillation 
in vacuo: J. W. Clark.--On the Measurement of the Curvature of Lenses: 
Prof. R. B. Clifton, F.R.S.—On a Method of Determining Experimentglly 
the Constant of an Electrodynamometer: A. P. Chattock. 

Essex Fiztp Crus, at 7.—Un the Use of the Hygro-Spectroscope in 
Meteorology, and the Observation of the “ Rain-Band’’ Spectrum as a 
Weather Prognostic: F. W. Cory.—A Note on the Occurrence of the 
Beech Marten. (Martes foina, L.) in Epping Forest: James English.—On 
a Proposed Catalogue of the Prehistoric Remains in Essex: R. Meldola. 

Royat Botanic Sociery, at 3.45. 

SUNDAY, NovemBER 25. 

Sunpay Lecture Socrgty, at 4.—Roger Williams: 

MONDAY, NovemBer 26. 

Royat GEOGRAPHICAL SociEery, at 8. 30. 

ARISTOTELIAN SociEty, at 8.—Berkeley’s 
ledge” : Miss S. Wood. 

InstiTuTE oF AcTUARIES, at 7.—On an Easy Method of forming Log- 
arithms and Anti-Logarithms Correct to Ten or Eleven Places, with the 
Aid of Mr. Peter Gray’s ‘Tables for the Formation of Logarithms and 
Anti-Logarithms to Twelve Places: D. J. McG. McKenzie 

CaMBRIDGE PHILOSOPHICAL SociETy, at 3—On the Measurement of 
Electric Currents : Lord Rayleigh.—On the Measurement of Temperature 
by Water-Vapour Tension: W. Shaw.—On the Elliptic Polarisation of 
Quartz: J. C. McConnel.—On the Origin of Animal Segmentation: A. 


Sedgwick. 
TUESDAY, NoveMBER 27. 

ANTHROPOLOGICAL INsTITUTE, at 8.—On the Cranial Characters of the 
Inhabitants of Timor-laut : ]. G. Garson, M.D.—On some 
Timor: H. O. Forbes. —On a Human Skull found 
Barron, M.D. 

PxotoGRaPHic Society, at 8. 

WEDNESDAY, 

Socrety or Arts, at 8. 

FRIDAY, 

Royat Society, at 4.—Anniversz ary. 


ACCIDENTS !—64, CORNHILi. 
MAN IS SAFE FROM ACCIDENTS! 


WISE MEN INSURE AGAINST THEIR COST! 


Accidents by Land or Water insured against by the RAILWAY PAS- 
SENGE RS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
Pany, insuring against Accidents of all kinds. Subscribed Capital, 

1,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premiunis. 
Bonus ‘allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 
HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 


A. R. Hope Moncrieff, 


** Principles of Human Know- 


near Southport: G. B. 


NOVEMBER 28. 


NOVEMBER 30. 





NO 


-- 








LIGHTNING CONDUCTORS, 
Experience, accumulated since, the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Co pper ot adequate size is the best 
of all appliances for the protection of every de -scripti n of building from the 
destructive effects of lightning. 


NEWALI. & Co.’sS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in 

with unvarying success, is the most Trustworthy, 

the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being 

only ONE SHILLING per Foot for the standard 
in any storm. 

R. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD- ON-TYNE. 


PROFESSORS of BIOLOGY supplied ewhtite 
at Speci ADE WILTON, No 


all parts of the world 
most Effective, and also 
required, and it costs 
size, which insures safety 


rthfield Villas, Leeds. 


H. & E. J. DALE, 


Manufacturing Electricians and Opticians, 
AND 
Photographic Apparatus Makers, 
PHYSICAL AND EXPERIMENTAL oN MATERIALS, 
AND CHEMICALS S 

Large and Complete Stock at Show Rooms and 

COMPLETE ILLUSTRATED CATALOGUES 
ELEctRIc SECTION, 72pp. 

LUDGATE HILL, 
LITTLE BRITAIN, 


Factories. 
NOW READY. 
PHOTOGRAPHIC, 64pp. 

LONDON, E.C.; also at 
KIRBY STREET, 


sn and 4 EC. 
NOTICE OF REMOVAL, 
JAMES HOW & CO,, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LatTE or 5, Bripe St., AND 2, Fostgr Lang). 
HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microseope. 


SECOND EDITION, 
GRIFFIN’S 


and 





CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


of the Tribes of | 





ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN j. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W C. 


co. TISLEY & g, 


Ss. 
OFPTICIANS;, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits - 30/- each, 
With Adjustable Slits ... 40/- 
Copy of an Unsolicited Testimonial from 
ANFORD DY ASC aN, Esq., F.R.G.S., F.R.Met.S., 
Member of Ci rT. Meteorological Society 
nde Septeniber 19, 1883. 
r Alp s the ity of Monte Rosa 
1 other Alpi ine "Passes, with a Pocket 


wered its purpose in a most 








” 


JOHN Ss 


**T HAVE been worki 
and the Matterhorn = 
Spectroscope I bought 
satisfactory manner. 


7o §. C. TISLEY & Co., 


172, BRoMP 


has 


vON Roan, S.W. 
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Messrs. MACMILLAN & (CO0’S NEW BOOKS. 


MR. MACKENZIE WALLACE’S NEW BOOK, 
“g iy A 7 4 . ft 
EGYPT AND THE EGYPTIAN QUESTION. By D. MAcKENzIEZ 
WALLACE. Demy 8vo. 145. 

‘« The present volume at once takes rank as the best book that has yet been written on the origin and development of the 
National move nent which led to the British occupation of Egypt last year... .. Any one who wishes to understand the difficult 
task which England is attempting to perform in the reorganisation of Egypt cannot do better than devote a few hours to the careful 
study of his interesting book.” —Atheneum. 

‘The whole subject is expounded with so much vigour and clearness that there is good reason to hope that Mr. Wallace will 
succeed in instructing and convincing many a mind which now lies in darkness and obduracy.”—St. Fames’s Gazette. 

MACMILLAN’S 4s. 6d. SERIES.—NEW VOLUME. 
PROFESSOR SEELEY’S NEW BOOK, 


THE EXPANSION OF ENGLAND. Two Courses of Lectures. By 


J. R. SEELEY, M.A., Regius Professor of Modern History in the University of Cambridge, Fellow of Gonville and Caiu; 
College, Fellow of the Royal Historical Society, and Honorary Member of the Historical Society of Massachusetts. 
Crown 8vo. 4s. 6d. 
‘* This remarkable book.” —Spectator. 
“Tt needs no seer to point out the vast and increasing importance at the present moment of colonial questions, and these 
lectur.s are therefore a timely as well as a valuable help to a right understanding of them.” —Asheneum. 
NEW BOOK BY SIR SAMUEL W. BAKER. 


TRUE TALES FOR MY GRANDSONS. By Str Samuet WHITE 


BAKER, M.A., F.R.S., F.R.G.S., &c. With numerous Illustrations by W. J. HENNEssy. Crown 8vo. 75, 6d. 








NEW BOOK BY MATTHEW ARNOLD. 
‘ 7 « Al 

ISAIAH OF JERUSALEM. By Marreew Arnoxp, D.C.L., LL.D. 
Crown 8vo. 4s. 6:2, [Next week. 

7 ry) x 4 2 

THE FIELD OF DISEASE. A Book of Preventive Medicine. By 
3. W. RICHARDSON, M.D., F.R.S., F.R.C.P., Hon, Physician to the Royal Literary Fund, Author of ‘ Diseases of 
Modern Life,” ‘On Alcohol,” &c. 8vo. 25s. 

in ™ as ‘ 

A LIFE OF GOETHE. By Herricn Dinrzer. Translated by 
Tuomas W. Lysver, Assistant Librarian National Library of Ireland, With Authentic Illustrations and Facsimiles, 
2 vols., Crown 8vo. 215. 

SIXTH EDITION, REVISED. 
> . >: 

MANUAL OF POLITICAL ECONOMY. By the Right Hon. Henry 
FAWCETT, M.P., D.C.L., F.R.S., Fellow of Trinity Hall, and Professor of Political Economy in the University of 
Cambridge. Sixth Edition, Revised, with a New Chapter on ‘‘ State Socialism and the Nationalisation of the Land ;” and 
an Index. Crown $vo. 12s. 

‘« "The views of a leading statesman of the day on questions of practical politics have an interest of their own, and many will 
be glad to learn what the Postmaster-General has to say about the nati-nalisation of land and free education. . . . But it is not 
only in the special treatment of questions of the day that the practical politician is to be seen. It is the distinguishing feature of 
Mr. Faweett’s treatise that illustrations are throughout drawn from actual events.” — Zimes. 

MACMILLAN’s SIX SHILLING TRAVEL SERIES.—NEW VOLUME. 
» nl _ ’ 4 : ‘ 
SAN ES ‘ T 4 7, © 9: VUU AS { 4s 

THE VOYAGE OF THE VEGA, ROUND ASIA AND EUROPE 
By Baron A. E. VON NORDENSKJOLD. Translated by ALEXANDER LESLIE. Popular Edition. With Portraut, 
Maps, and Illustrations. Crown 8vo. 6s. 

Now Ready, in 14 Vols. 18mo, Paper Covers, 1s. each; Cloth, 1s. 6d. each ; or Complete in Box, 21s. 

‘ p . ; 7 

HENRY JAMES’'S NOVELS AND TALES. 


PORTRAIT of a LADY. 3 vols. we: MADONNA of the FUTURE. | CONFIDENCE, &c. 1 vol. 


RODERICK HUDSON. 2vols. |, vol SIEGE of LONDON, &c. 1 vol. 
WASHINGTON SQUARE, 1 vol. | The AMERICAN. 2 vols. | An INTERNATIONAL EPISODE, 
DAISY MILLER, &c. 1 vol. | The EUROPEANS. 1 vol. 1 &e, vol. 


HANNAH TARNE. A Story. By the Author of “ Mr. Greysmith.” 
With Illustrations by W. J. HENNEssSy. Crown 8vo. 4s. 6d. . 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsibilities. 
Edited by HENky CRAIK, M.A. New Volume. 
eee - ; ites ; ° 
THE LAND LAWS. By FrReprrick Pouiock, Barrister-at-Law, 
M.A., Hon. LL.D. Edinburgh, Corpus Christi Professor of Jurisprudence in the University of Oxford, late Fellow of 
Trinity College, Cambridge. Crown 8vo. 35. 6a. [ Next week. 
BY SIR FRANCIS HASTINGS DOYLE. 
. ‘ y ‘ * T ‘ ¥ Sat 
THE RETURN OF THE GUARDS, and other Poems. By Si 
: FRANCIS HASTINGS DOYLE, late Fellow of All Souls’ College, Oxford. Crown 8vo. 7s. 6d. 
THE MOTION OF VORTEX RINGS, A TREATISE ON. Being 
os Adams Prize Essay, 1882. By J. J. THOMSON, Fellow and Assistant Lecturer of Trinity College, Cambridge. With 
Magrams. Svo. 6s. 


MACMILLAN AND CO. LONDON. 
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A TREATISE ON CHEMISTRY. By Professurs Rosco— and SCHORLEMMER. Vols. I. 
and JJ.—INORGANIC CHEMISTRY. Vol. owe IN-META \LLIC ELEMENTS. 21s. Vol. 1J.—METALS, 2 Parts. 18s. each. 
Vol. III.—ORGANIC CHEMISTRY. Par 21s. Part II. in the Pr 


GEGENBAUR’S COMPARATIV E “ANAT OM LY. A Translati ion by F. J. BELL. Revised, 
with Preface, by Prof. E. RAY re Fe STER. Illustrated. Svo. ars. 
A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATH( )GENESIS. By 
Prof. ERNST ZIEGLER. Translated and Edited by DoNALD MACALISTER, M.A., M.B., M.R.C.P. Illustrated. Svo. 
Part I. GENERAL PATHOLOGICAL ANATOMY. 125. 6¢. Part II. in the Press. 
TEXT-BOOK OF PHYSIOLOGY. By Prof. MICHAEL FosTeER, M.D.,F.R.S. Illustrated. 8vo. 21s. 
A TREATISE ON ayaa By F. M. BALFowr, F.R.S._ Illustrated. 2 Vols. 8vo. 
Vol. I. 18s. Vol. IT. 2 
THE ELEMENTS OF "E MBRY OL OG} By Prof. Mic HAEL FOSTER, M.D., F.R.S., and the 
late F. M. BALFOUR, F.R.S. Second Edition, Revised. Edited by ADAM SEDGWICK, M.A., and Walrer HEAPE, 
Illustrated. Crown 8vo, 10s. 62. 
A TEXT- BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 
F.R.S. Jllustrated. Svo. Vol. I. 18s. Vol. 11. in the press. 
ELEMENTARY PRz At 3K AL PHY SIOL OG NY. By Prof. MICHAEL FOSTER, M.D., F.R.S., 
and J. N. LANGLEY, B.A. Fifth Edition. Crown Sy 6s. 
A TEXT-BOOK OF G E OLOGY. By ARC HIB AL D GEIKIE, LL.D., F.R.S. Illustrated. 28s. 
THE ary Soy pape ae OF FLOWERS. By Prof. HERMANN MULLER. Transl: aed ne 
Edited by D’Arcy THOMPSON, Jun., B.A. With a Preface by CHARLES DARWIN, F.R.S. With Illustrations, 
Medium Svo. 2Is. 
i; THE STUDENT'S F ORA OF THE BRITISH ISLANDS. By Sir J. D. HOoKER, 
f K.C.S.I1., F.R.S. Globe 8vo. tos. 6a 
E PHYSIOGRAPHY: an Introdueti mn to the St a. of Nature. By Prof. Hux Ley, P.R.S. 
With Illustrations. New and Cheape i rown Svo ¢ 
AGRICULTURAL b SHE “MIC: AL AN? AL LY SIS, A HH. pt gens OF. By PERCY F ARADAY 
FRANKLAND, Ph.D., B.Sc., F.C.S. Found apon Leitfaden fiir di ricultur-Chemische Analyse,” von Dr. F. 
F. KROCKER. Teksws ‘$vo. 7s. 6d. 
ELEMENTARY BIOLOGY. By Prof. Hux ey, P.R.S., assisted by H. N. MARTIN, M.B., 
D.Sc. Crown 8vo. 6s. 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 125. 6d. 
GUIDE TO THE STUDY a POLITICAL 9p gy abd dene’ the Italian of Dr. Luici 
COSSA. Witha Preface by W. STANLEY JEVONS, F.R.S wn 8vo. 4s. 
STUDIES IN DEDU CTIVE LOGIC. By W. ST ANLEY “TE VONS, c LD. F.R.S. Crown 8vo. 6s. 
MANUAL OF POLITICAL ECONOMY. By Right Hon. H. FAWCETT, M.P., F.R.S. Cr. 8vo. 125. 
ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. B. 
TYLOR, D.C.L., F.R.S. With Numerous Illustrations, Crown 8vo. 7s. 6d. 
MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON. Crown 8vo. 7s. 6d. 
A MANUAL OF ANCIENT GEOGRAPHY. From the German of Dr. H. KIEPERT. 5s. 
ELEMENTARWYT SCIENCE. 
AGRICULTURE. By HENRY TANNER, F.R.A.C. 35. 6d. 
ASTRONOMY. By J. N. Lockyer, F.R.S. With Illustrations, 5s. 6¢.—Questions, 15s. 6d. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By yn RoscoE, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PRCBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 2s. 
CHEMISTRY. Owens Colle ege Junior Course of Practical Chemistry. By F. JONEs. Preface 
by Prof. ROSCOE. 2s. 6a. 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 3s. 
ELECTRICITY AND MAGNETISM. By Prof. StLvanus P. THOMPSON, B.A., D.Sc. 45. 6d. 
ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Day, M.A. Pott 8vo. 2s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. ByW. STANLEY JEVONS, F.R.S. 35. 6d 
PHYSIOLOGY. By Prof. HUXLEY, P.R.S. With Illustrations. 4s. 6¢.—Questions, 1s. 6d. 
POLITICAL ECONOMY FOR BE GINNE RS. By M. G. FAWCETT. With Questions. 2s. 6d. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6¢—Questions, 2s. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.R.S. Part I.— 
; PROPERTIES OF SOLID AND FLuID Bopiegs, . 6d, Part II.—Sounp, LIGHT, AND HEAT. 35. 6d. 
PHYSICAL GEOGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6a@— Questions, Is. 6d. 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S.:F.R.S. With Maps. 3s. 
SOUND: anE lementary Treatise on. By Dr. W. H. STONE. With:4jlustrations. 35. 6d. 
STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustrations. 4s. 6d. 
THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A., and MARY P.. MARSHALL. 2s, @@. 
A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By JOHN RICHARD GREEN and 
ALICE STOPFORD GREEN. With Maps. 3s. 6d. 
MACMILLAN AND CO., LONDON. 
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~ CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
100, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 


Diatomacez ‘” si‘v. Marine and Freshwater Alge with Axtheridia and Tetraspores. 
ILLUSTRATED CATALOGUE, 2s. 


100, NEW BOND STREET, LONDON, W. 


_PATENT “GLACIER” WINDOW DECORATIONS. 











is a series of Transparent Designs from the simplest to the m st | 








- ab anne en abling any person with a reasonable amount of taste and ingé 








A) nuity to produce Patterns on Windows, havi ing all the beauty of real Stz land 
Glass, at a very small cost. The adv samanges of this invention will be appre- 
' ciated when it is e msidered that so many windows have a disagreeable s 
J utlook, which can now, by means Of the Patent Dec ration, be shut out 

from view, and the beauty of the interior enhanced, while the labour of 

affixing is no more than a pleasant pastime and exercise of skill, in which = > 

ladie ny tery children can take part. 








L 4 The most perfect Substitute for Stained Glass. 
0+ ILLUSTRATED PRICE LIST ON APPLICATION. 
Samples of the Patent “Glacier,” per post, One Shilling. com , 


I rs A variety of Windows fitted with the Patent ‘‘Glacier” can be seen at | 2 
No. 18. Size 1of X10}. Price 2s Perry & Co.’s Establishment, Holborn Viaduct, London. 


Manufactured by . 
McCAW, STEVENSON, & ORR, BELFAST. 
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PERRY & co. , Limited, Steel Pen Makers. We. te. 


No. 522. Size 10 EX at. Price sd. Sole Agents for G» we ite itain, HOLBORN VIADUCT, Li ONDON.| ¥ Size 14} x 10}. Pric cee 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—11ro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 








May be o*tained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1533 


HARVEY AND PEASB, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINOS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 

















eee SURELY Z SINGLE: WAGCh-AG- GRADE: PRICE}; “arenes: 

PPCM |13-caRAT HALL-MARKED GOLD ALBER pe Oaee PER 02 ARS es 
9-CARAT HALL-MARKED GOLD ALBERTS) NLC? lake a 
ILLUSTRATED WATCH PAC)PHLET FREE ON APPLICATION. JEWELLERY & 
WATCH & JEWELLERY REPAIRS. PROMPT & RELIABLE,| j ATOND-MERCHANE 
































» ANI ‘Tavior, at 7 and 8, Bre ad Street J oO \ “in the City of London, and 
N'A MILLAN AND Ce., at the Office, 29 ard 30, Bec rd { et, Crve ( y, TP oven ler 
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A WEEKLY ILLUSTRATED ein AL OF IENCI] 
‘* Tu the solid gro 
aia Of Nature trusts the mind which builds es age.” —WokDSN\ 
No. 735, VOL. 29] THURSDAY, NOVEMBER 29, 1883 PRICE SINPENCI 
- ee oe the General Px All Riz rved 7 


Registered as a Newspaper st Office] 


ATHOROUGHLY COMPETENT TUTOR 


between eight and ten years old, 









required at Kensington for two bo 





for three hours daily except S ays atin, Greek, Arithmetic, 
and Mathematics. Ad ares ss to H. C.,” Macmittan & Co., 29, 
a WC 


Bedford Street, Covent G 


, CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
PROFESSOR DEW _ M.A., F.R.S., will deliver a Course of Six 
Experimental Lectures (adapted t» a Juvenile Auditory) on “ Alchemy (in 


n THURSDAY, December 27, 


relation to Modern Science).’” c »mmencing « 
and January 1, 3, 5, 8, 


1883, at 3 0’clock; to be continued on December 29; 
1884 

Thecsigsion (for Non-Men 
under sixteen, Half a Guinea): t» 








Course, One Guinea (Children 
Courses in the Season, Two 


tbers) to this 
all the 
> Institution 













ce 35. Guineas. Tickets may be “btained at the | 
a. Before Easter next Courses of tectures will be given by Mr. R. Stuart 
Poole, Professors McKendrick, Pauer, Tyndall, and Henry Morley, Captain 
| Abney, and others. 
Ss [CIVIL SERVICE COMMISSION. —An 
: Open Competitive Examination for the Situation of Draughtsman in 
the Hydrographical Department of the Admiralty will be hel + ti in London 
on TUESL DAY, January 8, 1884, and following days (age 17 to 25). 
Expertness in Hydr graphic al Chart Drawing essental.—F rms of 
WwW. Application may be obtained at once from "ie Secrerary, Civil 
ervice Commission, Lord on, S.W. 
jety, ara TP 


MAPPIN & WEBBR’S 
oe 


PLATE 


AND 


CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 
SPECIAL 
DETAILED LIST 
FREE. 


MAPPING WEB 
CELERRATED CANTEENS 


OXFORD STREET, WEST END; AND 







LER & 
an 
NERCH LONDON. 


_———JMANUFACTORY—The Royal Plate and Cutlery Works. SHEFFIELD. 


f[ANSION HOUSE BUILDINGS, CITY, 


BEST MAGIC 
LANTERN MADE 


THE 


i 


| = 
E Teesece. = f—_ 
Has a 4-wick Lamp, Double Combination Achrowatic Front 
| Lenses and Ka Adjustment, with Condensing Lenses, 4 inche 
in diameter. Complete in case, £3 15’. Ow. 
Illustrated Catalogue of Lanter: price 6d 
JOHN BROWNI = poo A 
Optical and Physical Instrument Ma H.M. 
the Royal Observator * 
63, STRAND, LONDON, ~ W.C. 


PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS 
| Fi 


| STANDARD METEOROLOGICAL INST RUMENTS 
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NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDCN. 
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MICROSCOPES. 


isquatied by any other Maker at 
should apply to the Manufacturer, 
EDMUND 

follington Road, Holloway, N., 


UNIVE RSI{ITY OF oe. ASGOW. 
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DIAMONDS. MR. STREETER, DIAMONDS OF THE WORLD.” 


; GEM MERCHANT AND GOLD By E. W. STREETER, F.R.G.S., 
CAT S- EY E Ss. iain Gold Medallist of the Royal Order of Frederic, &c., &c. 


BOND STREET, w. Seconp Epition. Price 7s. 6d. 


“PRECIOUS STONES AND ‘yg 
SAPPHIRES. LONDON, CEYLON, JAPAN. ive oreo ee AND GEMS 


Tuirv Epition. Price rss. 





NO LOWER STANDARD OF GOLD USED een ee 


EMERALDS. THAN 18-CARAT. BELL & SON, York Street, Covent Garden. 
NOW READY. 
A MANUAL O I" 
PHYSICAL & INORGANIC CHEMISTRY. 
By HENRY WATTS, B.A,, ry 


Editor of the ** Fournal of the Chemical Society,” Author of ‘A Dictionary of Chemistry,” Sc. 
With Coloured Plate of Spectra, and 150 Wood Engravings. Crown 8vo. 9s. 








.* This work, founded on the well-known ‘‘ Manual of Chemistry” of the late Professor Fownes, is intended to offer to the 
Student commencing the study of Chemistry an outline of the general principles of that science, and a history of the more importan: 
among the y rOUS lies which Chemical Investigations have made known to us. 


Also, by PROF. FOWNES and Mr. WATTS 
rates sonar Rr ee ; or, Chemistry of the Carbon Compounds. ‘Twelfth Edition. With 
Engray gS, rown Svo, 10s, 
London: J. & A. CHURCHILL, 11, New Burlington Street. 


- NOW READY, No. II]. DECEMBER, Super Royal 8vo, Price SIXPENCE. 
Fd 
The Lnglish Flustrated Magazine. 
Sta) ~—s*Frronttispiece—* MARTIN LUTHER.” 


Ai —— | Engraved by THEODOR KNESING, from the picture by Lucas CRANACH, in 
ies He. If oe Pinacothek at Munich. 
Th 1-ENGLI SH; LUTHER. 
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HELUSTRATED)) SOME FORGOTTEN ETCHERS. — , o é ‘ 
Lig Ter7, y By WALTER ARMSTRONG. With Illustrations by JOHN CROME, GEORGE CUITT, JOHN 
ef AGAZINE SY, Constal Pe RA. ANDREW GEDDES, and Sir DAvip WILKIE, R.A. 
gers) wg { CORN CUCKLES. 

By GRANT ALLEN. With Illustrations by ALFRED PARSONS. 
THE STORY OF A COURTSHIP. 

By STANLEY J. WEYMAN. 
THE NEW HERO. 

By THEODORE WATTs. 

HE ARMOURER’S PRENTICES. 
CHARLOTTE M, YONGE. Chapters VI., VII. 




















= MACMILLAN & CO., Bedford Street, London. 
_ On the i i Just Published, Price 6¢. 
THE E 'N + ‘O. MOLOGIST: WEATHER and TIDAL FORECASTS for 
AN ILLUSTRATED UR? NAL OF BRITISH ENTOMOLOGY 1884. By D. DEWAR (Author of “ A New The: ry of Nature” 


un T. CARRINGTON, London: JAMES BLACKWOOD & CO., Lovell’s Court, Paternoster Row 


« f k aia ce of wer, M.D. ‘o . .. 
Frren, ¥.L.S J. Juxwer War, F.LS. R. FRIEDLANDER & SOHN, 
J ae ; ; BERLIN N.W., CARLSTRASSE 11. 
nches of the ‘ 
J Natural History and Natural Science Booksellers. Established 
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ue Monthly Largest Stock of the whole Literature of Natur: il History and the 
‘ Exact Sciences. 


Apply for Classified Catalogue in 25 parts (e: ich one special dey 
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Science ; i insects: 
Habits, Life-Hist : o¢ 
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Tumerous W rr I to the printing of which especial i € nent 
e — ' ro : = a cx ional LirHo os pt a I —— ae science), price 6d. each. Just publishe i, Part VIIT., Conchology (Rect 
S¢APHED PLAr’ ind Fussil), pages (abcut 2200 works). 

SIMPKIN, MARSHALI CO., Stationers’ Hall! Court. RI LTURI ST 
‘HE ZOOLOGIST: NORTH BRITISH AGRICU R181 
x2 the only Agricultural Journal in Scotland, circulates extensively a 
A MONTHLY MAGAZINE OF “We RAL HISTORY. Landowners, Farmers, Resident Agents, and others intereste 
Vhird Series. Edit vy J. E. H riING FI , F.Z.S., Member of the management of land throughout the United Kingdom. 
British Ornithol gists’ Union ; conta ins— The AGRICULTURIST is published every Wednesday afterr 

Original Articles by well-known naturalists in every branch of soology; time for the evening mails, and contains Reports of all the principal Brit 
vabits of animals ; arrival and departure of migratory birds ; occurrence cf and Irish Markets of “the week. s] 
rare birds; distribution and migration of British fresh-water fish; new cr The special attention of L and Agents is directed to the AGRICUL TURIS 
rare marine fish; ‘sca! aquaria; British reptiles; British land and fresh- | as one of the best existing Papers for Advertising Farms tobe Let ar d Estate 
water mollusca, with remarks on the haunts and habits of the species; and | for Sale. 
ther matters of general interest to thove who delight in natural history. Advertisers addressing themselves to Farmers will find the AGRICUI 

ports of the Linnean, Zoological, and Entomological Societies. Reviews | TURIST a first-class medium for reaching that Class. 
of natural history books. Occasional translations from foreign soological Price 3¢. By post 34¢. Annual Subscription, payable in advan ; te 2 

on 


There are occasix nal w od sut 


journals of important and interes ting articles in various branches of seology. Offices—3 377, High St., Edinburgh ; and 145, Queen Victoria St. 
E.C 
JOHN VAN Vv OORST, 1, Paternoster Row. Money Orders payable to Charles Anderson, Jun., Edinb urgh. 
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SUBSCRIPTIONS TO “ NATURE.” ; LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 


s. dd, conclusively that a Conductor made of Copper of adequate size is the best 
Yearl ee me 6 Oe ek OG of all appliances for the protection of every description of building from the 
y Pp P } 
Hisliyeerlp.. 2 s« 2 ew ow 6 oe 8G destructive effects of lightning. 


Queetety ee NEWALL & Co.’s 


To the United States, the Continent, and all places PATENT 
within the Postal Union :— ATED 


s. d. COPPER LIGHTNING CONDUCTOR, 
Yearly a6 6 * © Se Soe oe 6 As applied to all kinds of Buildings and Shipping in all parts of the a 
Half-yearly jee = & Se S we Ie 6 with unvarying success, is the most Trustworthy, most Effective, and also 
Quarteig . 6 1 ts 2 8 o | the Cheapest Conductor ever offered to 





It is simple in its application, no In ing required, and it costs 
ynly ONE SHILLING per Foot for the standard size, which insures safety 


CHARGES for ADVERTISEMENTS, | * sm 6 VEWALL & CO., 


Three Lines in Column 2s. 6d. 9d. per Line —. 130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 


a. oe ; eed 
One-Eighth Page, or Quarter Column . . . . 0 18 6 68, ANDERSTON QUAY, GLASGOW. 
Quarter Page or Halfa Column. . . . . . 118 0 MANUFACTORY—GATESHEAD-ON-TYNE. _ 
Half a Page, ora Column. . . . . . - + 3 § ° | PROFESSORS of BIOLOGY supplied with 
Whole Page .. . on & «2 ee all Specimens “et 
Post Office Orders payable to MACMILLAN & & CO. E. WADE WILTON, Northfield Villas, Leeds. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. : NOT I C E O F R E M O VAL. 
Diary of Societies JAMES HOW & CO., 
LONDON SCIENTIFIC INSTRUMENT MAKERS, 
CRANES 5 SURNIED 3 73, FARRINGDON STREET, LONDON 


Royal Society, at 4.—Anniversary. 
SUNDAY, Di H 
Sunpay Lecture Socrety, at 4.—'! Cuntemy ri f Chr 


(LATE oF 5, BripE St., AND 2, Foster Lang). 
HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP 
Zow Rock Sections and other Objects for the Micros pe. 


SECOND EDIT! oO N, 
SocieETY OF CHEMICAL INDUSTRY, at G x | F F | N : Ss 
Society oF Arts, at 8. Cantor Lectur 


SER CHEMICAL HANDICRAFT. 


ZOOLOGICAL SocIETY, at 8.30.— Notes on the Diceidz 
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Lonpon INSTITUTION, at 4.—Instinct: G g 
Roya INSTITUTION, at 5.—Ger 















Sak ae : 3 “ag ‘egg ; PRICE 4s. 7d. POST FREE. 
F.Z.S.—On the Diseases of Monkeys dying in the Scciety 
1. B. Sutton.—On the Hat its of Thomisus decipiens, . 
ban Semmens 0 Rea A CATALOGUE OF CHEMICAL APPARATUS: 
WEDNESDAY, DecemMbBER 5 ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
"NTOMOLOGICAL SOCIETY, at 7. Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
G#OLOGICAL SOCIETY, at On Cambriar ] upor a 
nd in the Vieni 1ity of some P abrian 1 Most Complete and Cheapest List of Apparatus. 
ot ; yand ¢ by Dr. Hicks i JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
aernarvonshire: Prof. ‘T. G. Bonney, F.R LONDON, W.C, 
Ravines in the -Wolds of Li r - i - ist EY 
YCIE speong lage 
THURSDAY, Decempi S Cc. T . & Co. 
ROVAL Society, at 4-30. . 
LINNEAN Society, at 8.—Posthum Essay on Instinct rles Darwin. OPTICIANS 
A Discussic » folle W 
Lowaees teorervesaey ot 5-—The igh Sige of New Faded: Ree. | 27S BRORPOTORM ROA D, S.W. 
ree! 
PARKES Mvusreum oF HyaIe> at Coffee and Tea: Dr. G. V. Poore RAIN-BAND SPECTROSCOPES. 
ATURDAY, Decen With Fixed Slits ; 30/- each, 
HYSICAL SOCIETY, at 3.—(On the Static Telephor F nstrurment of With Adjustable Slits 4O- 4, 
esearch , and on a Ne S the F ey Seeker hae ee : a a 
Electrostatics: Prof. $ Sc.—Experiments z Copy mm Cnsolictted 4 ual fi 
the Attraction and Repulsi nM J. Moncks IOHN SANFORD DYASON, Esa., F.R.G.S., F.R.Met.S 
—An Integrating Anemo lter Ba ; stone y Societs 





ROYAL BoTaNIC SOCIETY, at 3.45. 


CAUTION. | PPO Ning ee Armen oy Tonle } 
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MESSRS. SAND! ERS( oN & CO., late of 44, Essex Street, W.C., and + > 
P ay Works, Hud » Sole Ir iventors of the Patent Solid Copper vo §. C. TISLEY & Co., 
e Lightning Con r n continuous Lengths without Joints, beg to 172, BROMPTON ROAD, S.W. 





vution the Publi against Tradesmen sell their own make of the above malaners 
ghtning Conductor, and who in their Trade C ircul ars and Announc 
py certain Reports of Dr. Mann and M. nsieur F. Michel in s 
mplete manner as to lead any reader of the above Circt 
Announc ments t » believe that the said Rep rts were given t 





BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANY THING ELSE EVER PRODUCED, 
Writin ese s ire wi ed has been adopted 
by the principz a Bat Ths, “Pi y¥C ies throughout 
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of Buildings which have been fitted with the abs ve Invention, and alsoa 
ist of Persons to whom it has been st pers ed, have also been put forth by 
th id Tradesmen, but therein tl y omit to state, as is the fact, that 









srs. SANDERSON & Co. fitted the 1 Buile lings and supplied po said Tt writes alme stinstantly Full Black. | Flows easily from the Pen. 

Persons ; i in fact, the Statement conveys t] 1€ notion that these Tradesm ren | Does not corrode Steel Per | I pe ay be applied at the 
ere employed in the cases referred to in such List. A comparison between  Iscleanly to use, and not liable to Blot n f ng. 

Messrs. SANDERSON & Co.’s Circulars and the Circulars which are now Can be obtained in London, through Me ssrs. BarcLtay & Sons, Farring- 
referred to will show the ne cessity for this Anmouncement, both for the | don Street ; W. Epwarps, Old ( ge: F. Newnery & Sons, Newgate 
pi tection of Messrs. SANDERSON & Co. and of the Public. S. & Co. take | Street: J. Austin & Co., Duke Street, Liverpool ; and to be had of : 
this opportunity of stating dag iat they have ceased to employ ie ents and Stationers 
that their only Address is , Leadenhall Street, E.C., BEWLEY & DRAPER Limited), Dublin. 
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MACMILLAN & 00. ‘§ NEW BOOKS. 


THE SOUDAN. 
y ‘ T S £ Y ri T 7 : ~ J l 
THE NILE PRIBI TARIES OF ABYSSINIA. By Str SAMUEL W, 
BAKER, F.R.S., F.R.G.S., &c., Author yf ** Ts) “sagan ‘eTiHe ALBERT N’YANZA GREAT BASIN OF THE NILE, AN 

EXPLORATION OF THE as SOURCES, With Ma i Ilustrations, Newand Cheaper Edition. Crown $vo. 6s. 

* * This work affords the most complete account of “Tne SOUDAN ” and surrounding distant portion of Egyptian territory 

MR. MACKENZIE WALLACI’S NEW BOOK, 
re T ’ T ’ nl 4 Y VOwryy Y 
EGYPT AND THE EGYPTIAN QUESTION. By D. Mackenzir 
WALLACE. Demy 8vo. 145. 


‘* The present volu ne at once ta es rank as the best bool 





Messrs. 











that has yet been written on the origin and deve pment of tl] 








National movement which led t : British occupation of be gypt last year. . . . . Any one whe 1es to understand the diffic 
task which England is attempting to perform in the reorganisation of Egypt cannot d» better than devote a few hours to the care 
study of his interesting gb 0k. Atheneum. 

“¢¢ The whole sul ject is exp ded with so much vigour and clearness that there is good reason to hope that Mr. Wallace \ 
succeed in instructing and convincing many a mind which now lies in darkness aol bduracy.”—St. Fames’s Gazette. 


BY SIR JAMES PITZJAMES STEPHEN. 


THE ILBERT BILL (Letters on). Re printed irom wos “Times.” By 
Sir JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., a Judze of High Court of Justice, Queen’s Bench Divisi 
dSvo, 25, 
BY THE RIGHT HON. G. J. GOSCHEN 
LAISSE iL- EF AIR E AND GOVERNMENT INTERPERENC CE. An 
by ) ] i 


re e Right Hon. G. J. GOSCHEN to the Members of the Piilosophical Institution at Edinburgh. 8vo. 1 
MACMILLAN’S 4s. 6d. on ergot VOLUME. 
PROFESSOR SEELEY’S NEW B¢ 

NN ‘ y Y ‘ Y % % 7 y 
THE EXPANSION OF ENGLAND. T wo Courses of Lectures. By 
i? R. SEELEY, M.A., Kegius Profess Modern Llistory in the Mantes sit) ubridge, Fellow of Gonville and Caiu 
Cc lege, Fellow of the yal Ilistorical Society, and Ion y Member of aa Historical Society of Massachusett 
Cre Vn Ove on 5 ? 
“This rem: a Bo ror. 
**Tt needs no seer to | t « the vast increasing 1 tance at the present moment of colonial questions, and tl 
NEW BOOK BY SI SAMUEL W. BA LI 
an rn VON ’ 5 a? 4 7 “ rN 
TRUE TALES FOR MY GRANDSONS. I 
| 


BAKER, M.A., F.R.S., F.R.G.S., &c. With nu 1. illustrations by W. | 


lectures are therefo 


sy Sir SAMUEL WHITE 


HENNEssY. Crown 8vo. 7s. 6a. 














NEW BOOK BY MATTHEW ARNOLD. 


ISAIAH OF JERUSALEM. By Marruew Arnoxp, D.C.L., LL.D. 
Crown Svo. 1s, Od, 
THE FIELD OF DISEASE. A Book of Preventive Medicine. By 


B. W. R ICHAR DSON, M.D., F.R.: Sep FRA .P., Hon, Physician to the Royal Literary Fucd, Author of ‘* Disez 
Modern Life,” **On Alcohol,” &c.  8y 
MACMIL! AN’S SIX SHILLING TRAVEL SERIES.—NEW VOLUME, 


THE VOYAGE OF THE VEGA, ROUND ASIA AND KUROPE. 


By Baron A, E. VON NORDENSKJOLD. Translat< 1 by ALEX ER LESLIE. Pe sdition. With Portrait 
Maps, an = trations. Crown 8vo. Fae 
ady, in 14 Vi ne 1S, ch; Cloth, Is. 6d. each ; or Complete in Box, 215, 
HEN RY JAMES'S NOVE LS AND TALES. 
PORTRAIT of a LADY. 3 vols. | La MADONNA of the FUTURE.]| CONFIDENCE, &c. 1 vol. 
RODERICK HUDSON, 2vols. |.) tv ' | SIE GE of LONDON, &c. 1 vol. 
WASHINGTON SQUARE. 1 vol. | The AMERICAN, 2 vols. An INTERNATIONAL EPISOD} 


DAISY MILLER, &c. 1 vol. | The EUROPEANS. 1 vol. &e. 1 vol. 


HANNAH TARNE. A Story. By the Author of “Mr. Greysmith.” 

With I}lustrations by W. J. HENNEssSY. Crown 8vo. 45. 6d. . 
THE E ‘NGI [ ISH CITIZE NV. A Series of Short Books on his Rights and Responsibilities. 
Edited by HENkY CrAlk, M.A. New Volume. 

THE LAND LAWS. By FREDERICK Potuock, Barrister-at-Law, 
M.A., Hon. LL.D. Edinburgh, Corpus Christi Professor of Jurisprudence in the University of Oxford, late Fellow o 
Trinity College, C mbridge. Crown 8vo. 3s. 6a. 

BY SIK FRANCIS HASTINGS DOYLE. 

y % a ‘ 7 TY bh 
THE RETURN OF THE GUARDS, and other Poems. By Sir 
FRANCIS HASTINGS DOYLE, late Fellow of All Souls’ College, Oxford. Crown 8vo. 7s. 6d. . 

ah . ry : V4? ~ 9 

THE MOTION OF VORTEX RINGS, A TR EATISE ON. Being 
the Adams Prize Essay, 1882. By J. J. THOMSON, Fellow and Assistant Lecturer of Trinity College, Cambridge. With 

Svo. 6s. 


Diagrams. 





LONDON. 





MACMILLAN AND CO., 
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MANUALS FOR STUDENTS. 
A TREATISE ON CHEMISTRY. By Professurs RoscoE and SCHORLEMMER. Vols. I. 
and IJ.—INORGANIC CHEMISTRY. Vol. IL—NON-METALLIC ELEMENTS. 215.. Vol. IIL—METALS, 2 Parts. 18s. each. 
Vol. III.—OrGANIC CHEMISTRY. Part I, 21s. Part II. in the Pre 
GEGENBAUR’S COMPARATIVE ANATOMY. A Transl ation by F. J. BELL. Revised, 
with Preface, by Prof. E. RAY LANKESTER. Illustrated. Svo. ars. 
A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND aig \GENESIS. By 
Prof. ERNST ZIEGLER, Translated and Edited by DoNALD MACALIsTER, M.A., M.B., M.R.C.P. Illustrated. 8vo. 
Part I. GENERAL PATHOLOGICAL ANATOMY. 12s. 6¢@. Part II. in the taba 
TEXT-BOOK OF PHYSIOLOGY. By Prof. MICHAEL FOSTER, M. D., F.R.S. Illustrated. 8vo. 21s. 
A TREATISE ON EMBRYOLOGY. By F. M. BALFour, F.R.S. Illustrated. 2 Vols. 8vo. 
Vol. I. 18s. Vol. IT. 215 
THE ELEMENTS OF E MBRY OLOGY. “sd Prof. MICHAEL FOSTER, M.D., F.R.S., and the 
late F, M. BALFOUR, F.R.S. Second Edition, Revised, Edited by ADAM SEDGWICcK, M.A.,, 1 WALTER HEAPE, 
Illustrated. Crown Svo. Ios. 62. 
A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 
F.R.S. Illustrated. 8vo. Vol. I. 18s. lel. 11. in the press. 
ELEMENTARY PRACTICAL PHYSIOLOGY. = By Prof. MICHAEL Foster, M.D., F.R.S., 
and J. N. LANGLEY, B.A. Fifth Edition, Crown 8vo. 6s. 
A TEXT-BOOK OF GEOLOGY. By ARCH IIBALD GEIKIE, LL.D., F.R.S. Illustrated. 28s. 
THE Aerg be pean IN OF FLOWERS. By Prof. HERMANN MULLER. Translated and 
Edited by D’ = cy W. THoMpsoN, Jun., B.A. With a Preface by CHARLES DARWIN, F.R.S. With Illustrations. 
Medium S8vo 
THE STUDE NT S FLORA OF THE BRITISH ISLANDS. By Sir J. D. HOOKER, 
Te R slobe 8vo. 105. 6d. 
HYSTOGR¢# AP HY: ba Introc duction to the ang P of Nature. By Prof. Hux Ley, P.R.S 
With L[llustrations, New and Cheaper Fdition. Crown Svo. 
AGRICULTURAL CHE MIC: AL ANALY SIS, A H. AND Es OK OF. By PERCY FARADAY 
FRANKLAND, Ph.D., B.Se., F.C.S, Founded upon Leitf: > Agricultur-( ische Analyse,” von Dr. F. 
F, KROCKER. Crown 8vo. 7s. 6d. 
ELEMENTARY BIOL OGY. By Prof. HUXLEY, P.R.S., assisted by H. N. MARTIN, M.B., 
D.Sc. Crown 8vo. 6s 
THE PRINCIPLES OF SCIENCE. A Ti reatise on Logic and Scientific Method. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 12 
GUIDE TO THE. STUDY OF POLITIC AL ECO NC YMY. saree the Italian of Dr. LUIGI 
COSSA. With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4s, 
STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JE VONS, LL 'D. ,F.R.S. Crown 8vo. 6s. 
MANUAL OF POLITICAL ECONOMY. By Right Hon. H. FAWCETT, M.P.. ELR.S. Cr Svo.. 28 
ANTHROPOLOGY: an Introduction to the Study of M: in and Civilisation. By E. B. 
TYLOR, D.C.L., F.R.S. With Numerous Ilustrs n Crown 8vo . 6a, 
MARINE SURVEYING: an Elementary Tr cats on. By Rev. J. L. ROBINSON. Crown 8vo. 7s. 6d. 
A MANUAL OF ANCIENT GEOGRAPHY. From the German of Dr. H. KIEPERT. 5s. 
ELEMENTARY SCrENC=Ez.. 
AGRICULTURE. By HENRY TANNER, F.R.A.C. 3s. 6d. 
ASTRONOMY. By J. N. Lockyer, F.R.S. With Illustrations, 5s. 6¢.—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By Prof. Roscogz, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE §S AME. By Prof. THORPE. With KEY, 2s. 
CHEMISTRY. Owens College Junior Course of Pract ical Chemistry. By F. JONES. Preface 
by Prof. ROSCOE. 2s, 6d 


| QUESTIONS ON CHE MISTRY, By FRANCIS JONES. 18mo. 35. 


ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., D.Sc. 45. 6d. 
ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Day, M.A. Pott 8vo. 2s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEvoNS, F.R.S. 35. 6d. 
PHYSIOLOGY. By Prof. HUXLEY, P.R.S. With Illustrations. 4s. 6¢.—Questions, Is. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWCETT. With Questions. 2s. 6d. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6a—Questions, 2s. 
NATURAL P HIL OSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.R.S. Part I.— 


PROPERTIES OF SOLID AND FLuID BopikEs. 3s. 6¢. Part I].—Sounp, LicgutT, AND HEAT. 3s. 6d. 


PHYSICAL GEOGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6¢— Questions, Is. 6d. 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S., F.R.S. With Maps. 3s. 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. With Illustrations. 35. 6d. 
STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustrations. 4s. 6d. 

THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A., and MARY P. MARSHALL. 2s. 6d. 


A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By JoHN RICHARD GREEN and 
ALICE STOPFORD GREEN. With Maps. 3s. 6d. 
MACMILLAN AND CO., LONDON. 
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FRETWoORK, CARVINGS, &C. 
SEASONABLE PRESENTS. 
HARGER BROS., 
IMPORTERS OF MACHINES, TUOLS, &c., AND PUBLISHERS OF FRETWORK 
PATTERNS, 
SETTLE, YORKS. 
The most useful and acceptable Present for the Season ts one of our complete Sets of Tools in Bo 
No. 1.—POLISHED PINE BOX, size 1 ft. 3 in. by 11 in. by 4 in. 
No, 2,—POLISHED WALNUT BOX, size 1 ft. 5 in. by 1 ft. by 7 in., fitted with a superior Set of 


Amateur’s Tools. 


No. 3.—POLISHED OAK BOX, with loose Tray, Lock and Key, and fitted with Brass Handles. Size 
1 ft. gin. by 1 ft. by 8 in., containing a larger selection of Tools, and warranted to give satisfaction. 


| Nov. 29, 1883 


Price 8s. 6d. carriage paid. 


Particulars of Contents on application, and any Goods not approved will be exchanged. 
Illustrated Catalogues of Machine:, Tools, Wood, and 360 Miniatures, with one full-sized Design, free 
> , ? 7 “ 3 oN 
for Six Stamps. 





FOR SALE—THE PROPERTY OF A GENTLEMAN. 


C. BAKER, of 243 and 244, HIGH HOLBORN, 


Has been commissioned to dispose of the following Instruments and Apparatus at 

exceptionally low prices, viz. :— 

A Fine EQUATORIAL TELESCOPE by TROUGHTON & SIMMS, with 7-in. OBJECT GLASS, Mounted on Iro 
Column, with DRIVING CLOCK, Complete Set of Eyepieces, a SPECTROSCOPE, PHOTOGRAPHIC CAMEKA, 
and the usual fittings applied to a First-Class Instrument. 

Also a Highly Finished WORKING MODEL pair of MARINE ENGINES, designed for the CZAR of RUSSIA’S YACHT, 
with Cylinders 2-in. diameter, and 4-in. stroke, 2 ferfect order. 

Also an expensively made TRIPLE DISSOLVING VIEW APPARATUS, with 4-in. Condensing Lenses, Oxy-hydrogen 
Apparatus Complete, and fitted with Malden’s Curtain, Choreutoscope, Microscope, &c., all of which can be seen at 243 & 244, 


HIGH HOLLORN, 





WALL PAPERS FREE FROM ARSENIC. 
, WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


Special Prize Medal, Sanitary Institute. 
Silver Medal, National Health Society, 1853 


HARVEY AND PEAR, 
[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION, 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 





May be o’stained of all Decorators. 
Award of Merit, International Medical and Sanitary Congress. 














FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By Micuaxt Foster, M.A., 
M.D., LL.D., F.R.S., Professor of Physiology in the University of Cambridge. With Illustrations, Fourth Edition, 
Revisei. Medium 8vo, 21s. 

‘*Dr, Foster has coubined in this work the conflicting desiderata in all text-books—comprehensiveness, brevity, anv 


. After a careful perusal of the entire work we can confidently recommend it both to the student and to the 


clearness. . . 
sound, 


practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are 
whilst the arrangement and the style are alike excellent.”— Zhe Lancet. Hest 

‘* It is certainly by far the most important addition to the general literature of the science which has appeared in this language 
since the first edition of Kirk’s ‘Manual’ was published. . . . Itis clearly written, most logical in its arguments, and full of the 
most suggestive hints for workers on the subject.”—7he Atheneum, 


MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street in the City of London, and published by 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden. —Tuurspay, November 29, 1883. 
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A WEEKLY 
Of Nature trusts the mind which 
No. 736, VOL. 29] THURSDAY, 


Registered as a Newspaper at the General Pest Office] 


F. E. BECKER & CO.,, 
MANUFACTURERS AND IMPORTERS OF 
CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS 
Pure and Commercial Chemicals, 
MICROSCOPIC REAGENTS &SUNDRIES, 
CHEMICAL aR, SCALES, & WEIGHTS. 


SOLE AGENTS FOR 
VOSS’S ELECTRICAL MACHINES 


AND 


LANCELOT’S ACOUSTIC APPARATUS. 


ILLUSTRATED JOURNAL OF 
© To the soli: 


builds for aye.”—WORDSWORTH 


DECEMBER 6, 


SCIENCE 


? ground 


1883 [PRICE SIXPENCE 





[All Rights are Reserved 


‘THE BEST MAGIC 


LANTERN MADE. 





Has a 4-wick Lam), Double Combination Achromatic Front 


i Len-es and or Adjustment, with Condensing Lenses, 4 inche- 





{pplication, 


Price Lists post free on « 





F. E. BECKER & CO, 


34, MAIDEN LANE, CoveNT GARDEN, LoNnpon, W.C. 


MAPPIN & WHEBB’S 
CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIS1 
FREE, 


MAP PIN. & WEB E 
} CELEBRATED CANTEENS 
| 





OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 





MANUFACTORY—The Royal Plate and Cutlery Works. SHEFFIELD, 


in diameter. Complete in case, £3 155. Od. 
Illustrated Catalogue of Lanterns, price 6d. 


JOHN BROW NING, 
Opt:cal and Physical Instrument Mak er to Ht. M. Gi elena? Z 
the Royal Observatory, &c., 

STRAND, “LONDON, Ww. c. 


63, 
ESTABLISHED 100 YEARS 


PRIZE MEDAL, 1862. 


| STANDARD METEOROLOGICAL INSTRUMENTS 














Self-Registering Thermonmcter, 





NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 
To Hex Majesty THE QUEEN, 


HOLBORN VIADUCT, 


45, CORNHILL, & 122, REGENT STREET, LONDON 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48y, Tollington Road, Holloway, London, N. 


A THOROUGHLY COMPETENT TUTOR 
required at Kensington for two boys between eight and ten years old, 
for three hours daily exc “pt Saturdays. Latin, Greek, Arithmetic, 
and Mathematics.—Address to *‘H. C.,” Macmitran & Co., 20, 
Bedford Street, Ce went Garden, W.C. 


GOVE RNMENT GRANT of £4000 for the 

PROMOTION of SCIENTIFIC RESEARCH.—A Meeting of the 

GOVERNMENT GRANT COMMITTEE will be held during the 

present month, It is reque sted that Applications to be e nsidered at 

that Meeting be forwarded to the Secretaries of the Royal Society, 
3urli ngton House, before the 35 th of December, 1883. 








UNIVERSITY OF LONDON. 


PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 
MEDICINE 
SPECIAL CLASSES for the Tuly Examinations are held at ST. 
THOMAS’S HOSPITAL MEDICAL SCHOOL, Albert Embankment. 
Particulars may be obtained from the Secretary, Mr. G. RENDLE 


CIVIL SERVICE COMMISSION. — An 
Open Competitive Examination for the Situation of Draughtsman in 
the Hydrographicz al Department of the Admiralty will be held in London 
on TU ESDAY, January 8, 1884, and following days (age 17 to 25). 
Expertress in Hydrographical Chart Drawing essential.—Forms of 
Application may be obtained at once from the SecreTrary, Civil 
__ Service Co mmission, Lordon, S.W. 


CIVIL SERVICE “COMMISSION. -— — An 
Open Compe tition for Assistant Examinerships in the Patent Office will 
be held in Londen on WEDNE ee December 19. and_ following 
days. Preliminary Examination in London on SATURDAY, De- 
cember 15 (Age 21 to 25). Seley £250 to £400. Forms of 
Application may be obtained @ once from the Secretary, Civil 
Service Commission, London, S. 


INTERNATIONAL HEALTH 
EXHIBITION, 
LONDON, 1884. 


Patron, 
HER MOST GRACIOUS MAJESTY THE QUEEN. 


President, 

HIS ROYAL HIGHNESS THE PRINCE OF WALES, K.G. 
Chairman:—HIS GRACE THE DUKE OF BUCKINGHAM AND 
CHANDOS, G.C.S.1. 

Vice-Chairman SIR JAMES PAGET, Bart., F.R.S. 
Comprising HEALTH in relation to FOOD, DRESS, the DWELLING, 
the SCH IOL, and the WORKSHOP, and EDUCATION as far as relates 

to Apparatus used in Primary, Technical, and Art Schools, 
For full Particulars application should be made to the SECRETARY. 
Intern: utic nal Health Exhibition, South Kensington, S.W. 


CHRISTMAS LECTURES " 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W 
PROFESSOR DEWAR, M.A., F.R.S., will deliver a Course of Six 


Experimental Lectures (ad pte d to a Juvenile Auditory) on “* Alchemy (in 
relation to Modern Science).’’ commencing on THURSDAY, December 27, 


18 “+ at 3 0’clock; to be continued on December 29; and January I, 3» 5» 85 
188 

Suibsc rip tion (for Non-Membe - to this Course, One Guinea (Children 
under sixteen, Half a Guinea); to all the Courses in the Season, Two 


Guineas. Tickets may be »btaine 4 at the Institution. 

Before Easter next Courses of Lectures will be given by Mr. R. Stuart 
Poole, Professors McKendrick, Pauer, ‘Tyndall, and Henry Morley, Captain 
Abney, and others 


UNIVERSITY COLLEGE OF WALES 
(ABERYSTWITH). 


At an Examination to be held at the College on Wednesday, January 2, 
1884. and following days, a SCHOLARSHIP of £40 (in awarding which 
special merit in any one subject may be considered) and TWO EXHIBI- 
Th INS of £10 each will be offered for competition among present and 
intending Students; also TW) ENTRANCE SCHOLARSHIPS of £25 
EACH and FOUR ENTRANCE EXHIBITIONS of £15 EACH to 
Students entering the beginning of Lent Term, 1884. 

Candidates will apply for particulars to the Registrar, at the College, 
Aberystwith, who will provide accommodation if re suized. 

E. J. EV 


AN 
LEWIS MORRIS, 
Lonsdale Chambers, Chancery Lane, London, 
November 15, 1883 





\Hon. Secs. 














LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPISTS’ and NATURALISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 
GOLD MEDAL awarded at the Fisheries Exhibition to Tuomas Botroy 
57. Newhall Street, Birmingham, who has last week sent to his Subscriber 
Philodina roseola, with draw.ng and description. He has also sent oy 
Cordylophora lacustris, Clava squamata, Raphidi phrys elegans, Actinj 
spherium Eichornii, Nais proboscidea, Melicerta ringens, Brachienus urce>. 
laris, &c. ; 
Weekly Announcements will be made in this place of Organisms T, 
is supplying. 
Specimen Tuve, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Nine Parts, rs. each. 






~ ROYAL INDIAN ENGINEERING 
COLLEGE. 


The instruction given_is arranged to fit an Engineer for employme 
Europe, India, or the Colonies Sixty Students will be admitted 
tember next. Age, over Seventeen and under Twenty-one. For competit 
among them the Secretary of State will offer thirteen Appointm ents in 
Indian Public Works Department, and two in the Indian Telegraph Depar:. 
ment. The College Prospectus gives full particulars. Apply to th 
SeckETARY, Royal Indian Engineering College, Cooper’s Hill, Staines, 














ZOOLOGIC4L SOCIETY OF LONDON. 

The Council of the Zo logical Society having resolved to — t 
Prosector in the Society’s Gardens at a Si alary of £250 per Annum, Gen 
men desirous of offering themselves as Candidates for ‘the Post are requeste 
to send in their Applications to the SECRETARY on or before JANU AR\ 
next. he chief duty of the Prosector will be to make Dissections of th: 
Animals that die in the Sc ciety’s Gardens. 

Further det ate may be obtained at the Society’s Office. or by | 
addressed to the SECRETARY, 11, Hanover Square, London, W. 

Nover nber_ 15, 18 





















ECONOMICAL _EDUCATION for SONS 
of GENTLEMEN, at SCHORNE COLLEGE, near Winslow. Term: 
for young boys ‘lhirty Guineas per Annum, reduced for Brothers 
Orphans, &c. Parental Reference as to Diet, Care, Teaching, a 
General Efficiency and Comfort. Address, Rev. Dr JAMES. S 


WANTED to PURCHASE.—PROCEED. 
INGS ZOOLOGICAL SOCIETY for 1859. Coloured Plates. Als 
Sundry Vols. of Delphin Classics, large paper Edition. A. H. K 
Hewetson’s L ibr. ary, Hz ampstead. 


VOYAGE ROUND the WORLD. A Game 
that combines good amusement with sound instruction. Price 21 
Carriage Free. P. PURFIELD & Co., St. Clement’s House, I “a r 
Street, C ity. Press Opinions on | Appli c ation. 


FIRST- CLASS BINOCULAR MICRO. 
SCOPE by ROSS. Graduated Concentric otating Stage, Graduate 
Sub-stage, Mahogany Case, and Accessories fapposs we 12 Eyepie 
(5 Kelner’s Ortho: yscopie), 5 Objectives, 3, * and sinch. Cost nea’ 
£2c0. Willsell for £80. Apply to J. w. LAT HAM, Pharmacet 
Chemist, Romford. 


BOOKS (Second-hand, Miscellaneous), Re. 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, %, 
Goswell Road, London, E.C. Catalogue free on receipt of Tw 
Stamps. Libraries, Old Books, and Parchment purchas+d. 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite. Aplite, Basalt 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gn-iss, Granite, Granulite 
Lava, Liparite, Napoleonite. Nephzlenite. Ob-idian, Perthite, Piknte, 
Pitchstone, Porphyry, Phon lite, Quartzite, Rhyolite, Schorlite, Syenite 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz 


& 
. THOMAS D. RUSSELL, 


48, ESSEX STREET, STRAND, W.C. 


THE STUDENT'S STANDARD COTUECTIONS. 
MINERALS, FOSSILS. OR ROCKS. 


Illustrating any Author’s Work at a U piform Price for any Combination © 
Specimens. 

















50 seer ~anemes _ ns ho 10s. od.; in Mahogany Cabinet £0 12 
Teo d do. oo do. do. 1 5 
150 do. do Imo 0 do. do ee 
200 do. do. 200 do. do. 2 10 
300 do. do. 400 do do. 5 
400 do. do. : ° Oo > do. 7 

) 10 ¢ 


500 
DOWNING, eutnater &c,. 
LONDON, E.C. (over Quarter of a Cent 
Lists on application. 


PROFESSORS of BIOLOGY supplied wit! 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


do. do. 
THOMAS Jj. 
38, WHISKIN STREET, 


an 
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NOW 


Editor of the 


* * This work, founded on the well-known ‘‘ Manual of Chemistry 


‘* Yournal of the Chemical Society, 
With Coloured Plate of Spectra, and 150 Wood Engravings. 
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READY. 


A MANUAL OF . 
PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, B.A., F.R.S., 


Author of ‘‘A Dictionary of Chemistry,” &c. 
Crown 8vo. 9s. 
” of the late Professor Fownes, is intended to offer to the 


Student commencing the study of Chemistry an outline of the general principles of that science, and a history of the more important 
among the very numerous bodies which Chemical Investizations have made known to us. 


Also, by PRoF. FOWNES and Mr. WATTS, 


ORGANIC CHEMISTRY ; 


Engravings. Crown 8vo. 10s. 
London : J. 


Chemistry of the Carbon Compounds. 
& A. CHURCHILL, 11, 


Twelfth Edition. With 


New Burlington Street. 





Sales by Auction. 


SCIENTIFIC INSTRUMENTS. 


MR. J. C. STEVENS will include in his 


Sale at eae yn at his Great Rooms, 38. King Street, Covent Garden, 
on FRIDAY, December 7, an Astri snomical Telescope with object-glass 
4} inches in diame ter, by Troughton and Simms, with five eyepieces, 
diagonal eyepiece. dynameter, &c. ; Equatorial Stand made to the order 
of Messrs. Ladd by Cooke of York, declination circle six inches, hour 
circle five inches, tangent screw, motion in R.A., fixed iron pillar, and 
movable wooden tripod (both with foot screws); Transit Instrument 
w ith object- glass 1} inch in diameter, by Cary, striding level, illumin- 
ating apparatus, two eyepieces (one with diagonal prism): Seven-inch 
Sextant by Newt» mn, with three telesc pes, dark glasses and screens, 
fitted in mahogany box, &c. 
On view after 2 the hes prior and Morning of Sale 
Friday next, Sale No. hen 
SCIENTIFIC INSTRUMENTS. 


MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38. King Stree st, Covent Garden, on FRIDAY 
next, December 7, at half-past 12 1 isely, several sets of Dissolving 





. and Catalogues had. 











View App aratus and quantity of slid es fi r same; Astronomical Tele- 
scope with 4}-inch Object Glass by Trou n and Simms ; Microse pes 
and Objects, Transit Instrument by Cary, 7-inch Sextant by Newton, 


Surgical Instruments, Cameras and Lenses, quantity 
Dry Plates, Ivory Medallions, lion Safes, 
Miscellaneous Property. 

On view after 2 the Day prior, and Morning of Sale, and Catalogues had. 


of Photographic 
Scales and Weights, and 














A BOK FOR TEMPERANCE SOCIETIES. 
EVERYTHING POSSIBLE TO WILL: 


OR, 
THE RESCUE OF A DRUNKARD. 
A TALE OF REAL LIFE. 
BY ELLEN E. ELLIS. 
PRICE 5s. 


A Copy of this Work has been accepted by Her Majesty the Queen. 
. FLEET STREET, E.C. 


THE NEW MAGAZINE OF SCIENCE. 
THE NATURALIST’S WORLD 


AND 


SCIENTIFIC RECORD. 


PRICE No. 1, 


7WOPENCE FANUARY,1884, 


| 
MONTALY. ! NOW READY. 





CONTENTS.—Geological Evolution, , Jame s W. Davis, F G.S., F.L.S. 
Notes from Cadiz (with three Illustrs ations), Rev. W. C. Hey, MLA.: Aids 


and Hindrances to the Advance of Science, Alexander Ramsay, F. 'G.s : 
In the Wood (Sonnet), Albert Frat ncis Cross; What is Thunder ? Rev. James 
Copner, M.A.; The Language of Animals, George Hurst —Notes and 
Queries, Practical Naturalists’ Socie sty, Sale and Exchange Column, 


Reviews, &e., &e. 
By Post.—From the Editor, Ilkley, Yorkshire; Specimen Copy, 2d. ; 
Yearly Subscription, 2s. 6¢ 
London: W. SWAN SONNENSCHEIN & CO., Paternoster Sx quare. 
Of all Booksellers and Newsagents. 


| 


) teach or learn the elements of 
er Review 


“ Deserves the attention of all who have t d 
Mechanics. . . . An excellent conception.’ —Westmins? 
Crown 8vo, cloth, 4s. 6d. 


‘ i "i TaN 

THE STUDENT'S MECHANICS: 

An Introduction to the Study of Force and Motion. 
By WALTER R. BROWNE, M.A., M.I.C.E., M.I.M.E., &c., 

Late Fellow of Trinity Co'lege, Cambridge. 

2s, Worked and Un 
‘The successful prosecution of Mechanics depe nds mainly on the ob- 
taining a clear and thorough mastery of a few leading principles "—P reface. 


With Appendix of Example worked. 






‘*Clear in style and practical in method, ‘‘lhe Student’s Mechanics’ is 
cordially to be recommenc from all points of view. . Will be of great 
value to students.” —A thenaum. 

‘ The merits of the work are especially conspicuous in its clearness and 
brevity.”""— Westminster Rez how, ‘ 





> supply of a really 


WOK. «. 5d An admin le 
ctor of Science Classes, 


B. DALLINGER 


“Tam charmed with the 
widespread want.’’ —Rev. W. 
Wesiey College. 

Lond mn: CHARLES GRIFFIN & CO., 


Just Pub lished, Pos t free, Price 


SUNBEAM TREASURES.— A Description 
of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the ~ rer il Fist eries Exhibition. By BRYCE- 
WRIGHT, FZ.S R.G.S ‘All who have read the * Voyage of 
the Sunbeam” shou id = cure a copy.”” William Clowes and Sons, 
Limited, :3, Charing Cross, W.C. 

Copies cai i be had from B RYC E Ww RIGHT, 204, Rege 


R. FRIE =DLANDER & SOHN, 


BERLIN N.W., CARLSTRASSE 11. 
Natural History and Natural Science Booksellers. Established since 1827 
Largest Stock of the whole Literature of Natural History and the 
xact Sciences. 
Apply for Classified Catalogue in 25 Ps arts (each one special department of 
science), price 6d. each. Just published, Part III., Anthropology, 30 pages 
(about 1100 works). 


Strand 


E xeter Street, 





“nt Street, Ww 








Nearly Ready, Post 8vo, Cloth, pp. xii. + 203. Price 5s. 


A BIBLIOGRAPHY of ELECTRICITY 





and MAGNETISM, 1840 to 1 With special reference to Electro- 
technics. Compiled by G. Mi! AY — «x by O eens Ph.D. 

This is the first bibliography ever published of the Electric Sciences from 
1860 to 1883, and all who are ir iterest ed in the subject will find in it a com- 
plete list of the works on every branch of Electricity and Magnetism in 
almost every European language. 

London: TRUBNER & CO., Ludgate Hiil 


LELEC TI RICITE 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
ax courant de toutes les expositions électriques, et de tous !-e 

progrés de l’électricité. 
Comité de Redaction, ARMENGAUD JEUNE, 
re sident ; 
A. BERTHON, E. BOIS” rEL, F. BOREL, 

R. de COULON, W. de FONVIELLE, L. MAICHF, 
A. de MERITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Six Months, 10s, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BunpGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 
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19 CARATGOLD. MR. STREETER, DIAMONDS, 


GEM MERCHANT AND GOLDSMITH, | SAPPHIRES. 


RACELETS. | 
a 0 -_ THE INTRODUCER oF 18-CaRaT GOLD JEWELLERY, CATSEYES. 
BROOCHES. 


NECKLACES. BOND STREET, W. RUBIES. 
LOCKETS. _LONDON, CEYLON, JAPAN. PEARLS. 











WORKS BY A. WYNTER BLYTH, M. R. C. S., F.C.S., 
Public Analyst for the County of Devon, and Medical Officer of Health for St. Marylebone. 


Pp. xxviii. and 586, Price 16s. Now Ready, Pp. xxxvi. and 712, Price 16s. 
Vol. I—FOODS: Vol. II.--POISONS: 
Their Composition and Analysis. | Their Effects and Detection. 
GENERAL CONTENTS.—History of Adulteration—Legislation | GENERAL CoNTENTS.—Historical Introduction—Statisties— 


—Special Apparatus—‘* Ash ’—Sugar—Confectionery—Honey | General Method of Procedure—Life Tests—Special Apparatus 
—Treacle—Jams and Preserved Fruits—Starches—Wheaten- | —Classification: I.—ORGANIC PulsONs, including Toxic Ani- 
Flour—Bread—Oats and other Cereals—Potato—Peas—Lentils | mal Secretions, and the Cadaveric Alkaloids. II. INORGANK 
—Beans—MILk —Butter—Cheese—Tea--Coffee—Cocoa and | Polsons. 
Chocolate—Alcohol and Alcoholic Liquors—B+er—Vinezgar-- | Appendix :— 
Lemon and Lime Juice—Condiments—Olive Oil—Water. (a). —Examination of Blood and Blood-Stains. 

Appendix : Text of English and American Adulteration Acts. (4).—Hints for Emergencies—Treatment of Cases of 
With Elaborate Tables, Folding Litho-Plate, and Photographic Poisoning— Antidotes, 

Frontispiece. | With Tables and Illustrations and very Copious Index. 


** Will be used by every Analyst.”’—Zazcet. 

‘* Full of great interest. . . . The method of treatment excellent. . . . Gives just that amount of information which those able 
to appreciate it will desire.” — Westminster Review. 

** STANDS UNRIVALLED for completeness of information, . . . A really ‘ practical’ work for the guidance of practical men.” — 
Sanitary Record. 

‘* The whole work is full of useful practical information. Interesting even to lay-readers.” —Chemical News. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


USEFUL BOOKS FOR PRESENTATION. 


Ants and their Ways. ly the Rev. W. Farran , Worthies of Science. | Memoirs of Christian 





Wuirte, M.A., Vicar of Stonehouse, Gloucestershire. With numerous Scientific Men 3y the Rev JOHN STOUGHTON, D.D. Crown 
Illustrations and a Complete List of Genera and Species of the British 8vo, 4s., cloth boards. 

Ants. 5s., cloth boards “Written for unscientific readers, and in a clear an1 easy s° yle, so that 
‘ As full of interesting —— mation as it is pleasantly written.’’—Globe. th: book will be an acceptable as well as a useful present.’’--Gx rrdian. 


*' We can safely promise t> all who = ave not read it that a great treat is Electricity and its Uses. By JOHN MUNRO, of 


in store for them when «wg - ndara. “ipa ann ag ge me 7 . 
} the Society of Telegraphic Engineers. With Engravings. 3s. 6d., cloth 


The Chain of = ate in 1 Geological Time. A “A popular but clear and correct account of electrical science in all its 














Sketch of the oo and Succession of Animals and Plants. By various branches.’’—Yournal o/ — +): T Star 

}. W. Dawson, LL.D, Wish Illustrations. 60. 6d., cloth The Midnight Sky. Familiar Notes on the Stars 
CONTENTS :—The Covel and Extent of our Knowledge—The Beginning and Planets. By EDWIN DUNKIN, F.R.S., of the Royal Observ 
of Life on the Earth—The Age of meee ates of the Sea—The Origin tory, Greenwh ch. With Thirty-two Star Maps and other IlIlustratio 
~ Plant Life on the Land—The Appearance of Ve rtebrate Animals—The _, Impe rial 8vo, 7s. 6d, cloth 
First Air-breathers —The E:mpire of the Great Reptiles—The First Forests ‘] find in it all the qualities of excellence as a book; lucid, perspicuc 18 
of Modern Type—The Reig Mammals—The Advent of Man, the at ‘oui ‘e, concise, correct; completely fulfilling its purpose.’’—Tnom 
Present and the Future CARLYLE. 

THE FOURTH THOUSAND 8vo. SIX SHILLINGS, CLOTH BOARDS. 
A WONG THE MOonGqao.L Ss. 
By the Rev. JAMES GILMOUR, M.A., of Peking. 
With Map and Numerous Engravings. From Photographs and Native Sketches. 

‘ There is a charm in the quiet way in which the modest Missionary per yc “*Mr. Gilmour’s volume is one of the most charming books about a str: 
his life in Tartar tents, of the long rides across the grassy plain, and of the people that we have read for many a day.’’—Nature. ? 
daily life of the nomads among whom he passed so many years."’—Fort. As giving i series of vi vic pictures of t! re Mi ngols, this bo: k has unusua 
utghtly Rev few. merit It is written in a vigorous, incisive style.” —Scotsman. 

LONDON: THE RELIGIOUS TRACT SOCIETY, 56, PATERNOSTER ROW. 
PLease Wrire ror THE ILLUSTRATED AND SELECTED CATALOGUES. 
On the rst of every Month. | 16s. per Ann., aos. Post Free. 
JOURNAL OF BOTANY, DER NATURFORSCHER. 
BRITISH AND FOREIGN. Wochenblatt zur Verbreitung der Fortschritte in dea 
Edited by James Britten, F.L.S., British Museum. Naturwissenschaften. 


Herausgegeben von Dr. WiLHELM SKLAREK. 
A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. _Speci- 
mea Numbers may be had through any Foreign Bookseller. 1883 will com 
mence the X VIith volume. 


Contents:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 34. Subscription for One Year, payable in advance, 12s. 2 te ' 

London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. Berlin: Di) MMLER, 77, Charlottenstrasse, S.W., and all Booksellers 
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SUBSCRIPTIONS TO “NATURE.” 


Yearly . 1 «© e+ © © © © © 28 $ 
Half-yearly. . . 2. + © © « «© 34 6 
Quarterly . . . . = ae 


To the United States, the Continent, and all places | 


within the Postal Union :— , 
s. . 

oO ne a a a ee: el 
Maleyearlg. 2. 1 tw ee ew os 8G GO 
ae, ee 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
i. 


d. 
One-Eighth Page, or Quarter Column . . . . 0 18 6 
Quarter Page or Halfa Column, . i « & Be 
ee eee, OF A Come. 6 kt 3 5 ° 
Whole Page . . . ; ‘ 3% o 


Post Office Orders papaile to MACMILLAN Pe on. 
OFFICE : 29, BEDFORD STREET, STRAND, W.C. 


Biarvv of Socictics 
LONDON 


THURSDAY, DecemBer 6. 

Rovat Sociery, at 4.30.—Description of Parts of a Human Skeleton from 
a Pleistocene (Palzolithic) Bed, Tilbury. Essex: Prof. Owen, F.R.S.— 
The Wave-lengths of Aa and other Prominent Lines in Red and Infra-red 
of the Visible Spectrum: C apt. Abney, F.R.S.—Note on a Series of 
Barometrical Disturbances w 5% passed over Europe between August 27 
and 29, 1883: R. H. Scott, F.R 

LinnEAN Society, at 8. —Posthumous Essay on Instinct: Charles Darwin. 
A Discussion to follow. 

Lonvon InstiTurion, at 7.—The High Alps of New Zealand: Rev. W. 
Green. 

Parkes Museum OF HycIeEng, at 8.—Coffee and Tea: Dr. G. V. Poore. 


FRIDAY, DECEMBER 7. 

GrotocisTs’ ASSOCIATION, at 8.—On the Methods which have been devised 
for the Rapid Determination of the Specific Gravity of Minerals and 
Rocks: Prof. J. W. Judd, F.R.S —On the Origin Fg the Unwater-worn 
Chalk Gravel on the Yorkshire Chalk Hills: + Res . Mortimer. —On . 1e 
Discovery of a Polished Stone in a Gravel Pit in East Yorkshire: Rev. 
Maule Cole. 





SATURDAY, December 8. 

Puysicat Society, at 3.—On the Static Telephone as an Instrument of 
Research ; and on a New Insulating Support; and on the First Law of 
Electrostatics: Prof. S. P. Thomps yn, 1).Sc.—Experiments illustrating 
the Attraction and Repulsi n of Bodies in Motion: J. Monckman, D Sc. 
—An Integrating Anemometer: Walter Baily. 

Roya. BoTanic SOCIETY, at 3.45. 


MONDAY, DecemBER 10. 
Lonpon INSTITUTION, at 5.—The Indian Ryot: Sir W. Wedderburn 
Sociery or Arts, at 8.—Scientific Basis of Cookery: W. M. Williams. 
Royat GEOGRAPHICAL Socrery, at 8.30.—A Visit to Kafiristan: W. W. 
McNair. 
ARISTOTELIAN Socirty, at 8.—Berkeley’s ‘‘ Principles of Human Know- 
ledge” (concluded): A. M. Ogilvie. 


TUESDAY, DeEceMBER 11. 

ANTHROPOLOGICAL INsTITUTE. at 8.—Some Australian Ceremonies of 
Initiation: A. W. Howitt, F.G.S.—On the Use of the Terms Celt and 
German: Dr. R. G. Latham. 

PuoToGraruic Society, at 8. 


WEDNESDAY, DeceMBER 12. 
Rovat Microscopicat Society, at 8.—On Sections of Diatoms: Dr 
J. H.T Flogel. 
SocleTy oF Akts, at8 —Rheea Grass: Dr. Forbes Watson. 
HampsteaD NaTurauists’ CLus, at 8—The Mimicry of Animals by 
. Seeds with especial reference to the Euphorbiaceze: Spencer Moore. 


THURSDAY, DECEMBER 13. 

Roya Socigry, at 4.30. 

MATHEMATICAL Socr« TY, *, 8.—Tne Form of Standing Waves on the 
Surface of Running Water: Lord Rayleigh, F.R.S.—A Method of finc ding 
the Plane Sections of a Surface, and some es Me a as to its Exten- 

sion to Space of more than Three Dimensions : J. C. Sharp 

Lonpow INsTiTUTrION, at 7.—The Glaciers of pt Alps: Prof. G. W. 
Henslow. 

weer oF TELEGRAPH ENGINEERS. at 8.—Annual Meeting.—On an Instru- 

tent for Measuring the Strength of a Magnetic Field.—On a Method of 
Calculating the Total Horse-power expended in a Network of Conductors 
(such for instance as a System of Street Mains): J. E. H. Gordon. 


FRIDAY, DECEMBER 14. 
QvuekeTT MicroscoPIcAL Cuuvs, at 8. 


SATURDAY, DecemBER 15 
Essex Firtp Civ ™ at 7. 





WANTED.— -NATURE, No. 725, with or 


without oe —Address Publishers of NATURE, 29. Bedford Street. 
Strand, W.C. 





LIGHTNING ‘CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, ig 
conclusively that a Conductor made of Copper of adequate size is the best 


of all appliances for the protection of every description of building frem the 


destructive effects of lightning. 
NEWALIL & Co.’S 
PAITENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public, 

It is simple in its application, no Inculns rs being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm. 
R. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


NOTICE OF REMOVAL. 
JAMES HOW & CO,, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LaTE or 5, Brive St., AND 2, Foster Lang). 
HIW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP 
Rock Seetions and other Objects for the Microseope. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
NDON, W.C 


C. TISLEY @ Co, 


OPTICIANS, 








‘172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 





With Fixed Slits .. ... ... 30/- each. 
With Adjustable Slits... ... 40/- ,, 
Copy of an Unsolicited Testimonial Sro m 
JOHN SANFORD DY ASON, Esq., F.R.G.S., F.R.Met.S., 
Member of Council of Meteo yaa al Society 
Boscopet Garpens, N.W. » Septer fer 19, 18 
**T HAVE been working in the gos sr Alps—the vicinity of Monte ive 
and the Matterhorn—the Gemmi and other Alpine ny with a Pocket 
Spectrosc pe i b us ght of you It has answered its purpose in a most 


satisfactory manner.’ 





7o §. C. TISLEY & Co., 


272, BROMPTON Roap, S .W. 





ACCIDENTS !—64, CORNHILL. 

NO MAN IS SAFE FROM ACCIDENTS! 
WISE MEN INSURE AGAINST THEIR COST! 
Accidents by Land or Water insured against by the RA’LWAY PAS 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capit! 
£1,000,000. Paid-up Capital and Reserve, £250,000. Moderate Premivn's 

Bonus allowed to Insurers after Five Years. 


£1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 
HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary 
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__ WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 1 
SoJe Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be o»tained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. 








Silver Medal, National Health Society, 198; 





HARVEY AND PEAREH, 


[By Appointment to the Royal Institution of Great Britain,) A 


SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS 


BEAK STREET, REGENT STREET, LONDON, W. R 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINOS. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. A 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





CAUTION. 
LIGHTNING CONDUCTORS. 


MESSRS. SANDERSON & CO, late of 44, Essex Street, W.C., and 
Faraday Works, Huddersfield, Sole Inventors of the Pacent Solid Copper 
Tape Lightning Conductor in continuous Lengths without Joints, beg to 
caution the Public against Tradesmen who sell their own make of the above 
Lightning Conductor, and who in their Trade Circulars and Announcements 
copy certain Reports of Dr. Mann and Monsieur F. Michel in such an 
incomplete manner as to lead any reader of the above Circulars and 
Announcements to believe that the said Reports were given to the Trades- 
men in question, when in fact they were addressed and given to Messrs. 
Sanverson & Co. by the said Dr. Mann and Monsieur F. Michel. A list 
of Buildings which have been fitted with the above Invention, and also a 
List of Persons to whom it has been supplied, have also been put forth by 
the said Tradesmen, but therein they omit to state, as is the fact, that 
Messrs. SANDERSON & Co. fitted the said Buildings and supplied the said 
Persons ; in fact, the Statement conveys the notion that these ‘Tradesmen 
were employed in the cases referred to in such List. A comparison between 
Messrs. SANpERSON & Co.’s Circulars and the Circulars which are now 
referred to will show the necessity for this Announcement, both for the 
protection of Messrs. Sanperson & Co. and of the Public. S. & Co. take 
this opportunity of stating that they have ceased to employ Agents and 
that their only Address is ror, Leadenhall Street, E.C. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets, Hammers, Satchels, and every neces- 
sary for the Study, Preservation, and Display of Specimens in Museums, &c. 
STUDENTS’ COLLECTIONS—SPECIAL. 

New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of 
JAMES R. GREGOFPRY, 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


DIAMONDS IN MATRIX. 


| time for the evening mails, and contains Reports of all the principal Bri 
| and Irish Markets of the week. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has | 


on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


12, FRITH STREET, SOHO, Ww. 


MUSEUMS AND COLLECTORS. _ 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL. REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &e. , &c. 


H. & E. J. DALE. 


Manufacturing Elec - tans and Opticians, 





Photographic Apparatus Makers, 


PHYSICAL AND EXPERIMENTAL APPARATUS, MATERIALS, 
AND CHEMICALS. 


Large and Complete Stock at Show Rooms and Factories. 
COMPLETE ILLUSTRATED CATALOGUES NOW READY. 
Evectric SECTION, 72pp. PHOTOGRAPHIC, 64pp. 

26, LUDGATE HILL, LONDON, E.C.; also at 
3A and 4, LITTLE BRITAIN, and 9. KIRBY STREET, E.C. 


MINERALS, ROCKS, FOSSILS. 


| COLLE CTIONS OF MINERALS AND METALS 
SUITABLE FOR TRAVELLERS AND I 
STUDENTS, FROM £2 2s. : 
Catalogue Free. 
SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 

















NORTH BRITISH AGRICULTURIST 


the only Agricultural Journal in Scotland, circulates extensively amon; 
Landowners, Farmers, Resident Agents, and others interested in th 
management of land through: mut the United Kingdom. 

The AsRICULTURIST is published every Wednesday afternoon is 











The special attention of Land Agents is directed tothe AGRICULTURISI 
as one of the best existing Papers for Advertising Farms to be Let and Estate 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUI 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. - Annual Subscription, payable in advance, 14s. 

Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London 









“Money Orders payable to Charles Anderson, Jun., Edinburgh. 


LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literature 
Science, Art. Maeno Notes. Price 2d, through Booksellers, and 
the Railway Bookstalls. Office, 441, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Frangais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles 
et Notes Un exemplaire par la poste, 2}¢.. en timbres poste. Abonne 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. 5d. Prix 2d 
chez tous les hbraires et aux gares des chemins de fer. On s’abonnt 
aux bureaux, 441, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those E 
readers who may with to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print 
It certainly merits success.” —Graphic. 

LA SEMAINE FRANCAISE.—“ The numbers bef ore 
us are full of good things. . . . It will be far better for most than an 

one of the best papers 7 published in Paris itself. We are mut 

with the character of it, and believe it will be highly valued in all thos 
many households where French is cultivated. The printing is very we 
done.”’—Queen 
































TERMS OF SUBSCRIPTION :— s. d. 

Three Months... om et a one wo 2 9 T 
ix ; ove eve ene one one a § § 
Twelve ,, Io 1 


P. O. oO. payab sle ‘to A. “Cristin. 
_ Publishing z Office, 441, Strand, W.C. 





'HOLLOWAY'S PILLS [Eee 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; 4 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequailed in Female Complainis 
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Messrs. MACMILLAN & (C€0”S NEW BOOKS. 


A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. By Joun Ricard GREEN, M.A., 


LE2, pert. of ‘‘ The Making of England,” &c. With Portrait and Maps. Demy 8vo. 18s. [Next week. 
BY THE SAME AUTHOR. 


THE MAKING OF ENGLAND. With Maps. | HISTORY OF THE ENGLISH PEOPLE. In 








8vo. 16s. 4vols. 8vo. 

A SHORT HISTORY OF THE ENGLISH | Vout. I. Early England, 449-1071—Foreign Kings 
PEOPLE, With Coloured Maps, Genealogical Tables, | 1071-1214—The Charter, 1204-1291—The Parliament, 
and Chronological Annals. Crown 8vo. 8s. 6a@. 95th 1307-1461. With Eight Coloured Maps. Svo. 16s. 
Thou-and, Fi The \ Say a eer 

READINGS IN ENGLISH HISTORY. Selected Gas sae ee ee 
and Edited by JoHN RICHARD GREEN, In Three Parts. Vv es eee er ae ae, ea Se a 
Feap. 8vo. Is. 6d. each. Part I. From Hergest to Vol. III. Puritan Eng a. os g ees BE eNOMENI, 
Cressy. Part II. From Cressy to Cromwell. Part III. 1660-1688, With Four Maps. Svo. 16s. 

From Cromwell to Balaklava. Vol. IV. The Revolution, 1683-1760—Modern England, 

A SHORT GEOGRAPHY OF THE BRITISH 1760-1815. With Maps and Index. 8vo. 16s. 


ISLANDS. By JoHN RICHARD GREEN and ALICE ss bie 8 5 ; eee : 
STOPFORD GREEN. With Twenty-eight Maps. Fcap. ESSAYS OF JOSEPH ADDISON. Chosen and 
Svo. 35. 6d. Edited by. 18mo. 45. 6d. [Gelden Treasury Series. 





BY FRANCIS GALTON, F.R.S. 
RECORD OF FAMILY FACULTIES, consisting of Tabular Forms 
and Directions for entering Data, oo an Explanatory Preface (also containing an offer of Prizes to the amount of 500/.). By 
FRANCIS GALTON, F.R.S [ln the Press. 


LIFE-HISTORY ALBU M, containing Tabular Forms and Explanations. 


Prepared by direction of the Collective Investigation Co mmittee of the British Medical Association, and edited by FRANCTS 
GALTON, F.R.S., Chairman of the Life-History Sub-Committee. 4to. 35. 6d. [Zn the Press. 
NEW BOOK BY MATTHEW ARNOLD. 


ISAIAH OF JERUSALEM IN THE AUTHORISED ENGLISH 
VERSION. With an Intrcduction, Corrections, and Notes. By MATTHEW ARNOLD, D.C.L., LL.D. Crown 8vo. 
45. 6d. 





F BY SIR JAMES FITZJAMES STEPHEN. ; 
THE ILBERT BILL (Letters on). Reprinted from the “Times.” By 
Sir JAMES FITZJAMES STEPHEN, K.C.S.L., D.C.L., a Judge of the High Court of Justice, Queen’s Bench Division. 
8vo. 25. 
BY THE RIGHT HON. G. J. GOSCHEN. 


LAISSEZ-FATRE AND GOVERNMENT INTERFERENCE. An 
Address by the Right Hon, G. J. GOSCHEN to the Members of the Philosophical Institution at Edinburgh. $8vo. Is. 
POPULAR EDITION, ONE SHILLING. 


MEMOIR OF DANIEL MACMILLAN. By Tuomas Hvcues, Q.C. 


Popular Edition. Paper Covers. Crown 8vo. Is. 
BY THE AUTHOR OF “JOHN INGLESANT.” 


THE LITTLE SCHOOLMASTER MARK. A Spiritual Romance. 


By J. H. SHORTHOUSE, Author of ‘‘ John Inglesant.” Crown 8vo. 25. 6d. 
MACMILLAN’S 4s. 6d. SERIES.—NEW VOLUME. 


FELICITAS. <A Tale of the German Migrations A.p. 476. By FEtix 
DAHN. Translated by M.A.C.E. Crown 8vo. 4s. 62. : [Next week. 
10 a] x r a 2 T - 
HOMES OF THE LONDON POOR. By Octavia Hitt. New 
Edition. Crown 8vo, sewed. Is. 
BY THE SAME AUTHOR. : ‘ 
OUR COMMON LAND. (Consisting of Articles on Open Spaces and 
on Wise Charity.) Extra Feap. 8vo. 3s. 6d. 
NEW BOOK OF TRAVEL. . - : 
THE HIGH ALPS OF NEW ZEALAND; or, a Trip to the Glaciers of 
the Antipodes, with an Ascent of M: unt Ce 00k. By WILLIAM SP OTSWOOD GREEN, M.A., Member of the English 


Alpine Club. With Maps. Crown Svo. . 6d. [Vert weer. 
MACMILLAN’S ( I ASSICAL LIBRARY.—NEW VOLUME. 


PLATO. —PHAEDO. Edited, with Introduction, Notes, and Appen- 


dices, by R. ARCHER-HIND, M.A., Fellow of Trinity College, Cambridge. Demy 8vo. 8s. 67. 


AN EL EMEN NTARY TREATISE ON THE PLANETARY THE ORY. 


By the late C. H. H. CHEYNE, M.A., F.R.A.S. With a Collection of Problems. Third Edition. Edited by Rev. A. 
FREEMAN, M.A., F.R.A.S. Crown 8vo. 7s. 6d. 


MACMILLAN AND CO., LONDON. 
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ASTRONOMICAL TELESCOPES. 


FINEST POSSIBLE QUALITY. 








2}in. Wray Lens, best mounting, &c., &c. £5 34in. Wray Lens, best mounting, &e., &e. Ars 1 

2sin. do. do. do. 47 10 | gin. do. do. do. £25 © 
3in. do. do. do. Li2 10 | 4hin. do. do. do. 44° 0 

THE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., Equatoreal Stand ... £12 12 

New Illustrated Catalogue, 3 stamps. 
1 THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit it tu any 

elescope for Photographic Solar St ots, &c., complete ... , ns oda = a oe 

“LE MERVEILLEU xX" } plate, complete dry plate < app par atus ; =a a ee oe > ee a 


“LE MERITOIRE” 3 pl: ate, complete dry plate ap; aratus, double rising front, : swing back, rack to focus, &e.&c. £1 11 
THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tai] board, and every recent 
improvement .. eae ow sos see . 
Illustrated Photo Catalogue 2 stamps. 


LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. | 








| CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
100, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez ‘” situ. Marine and Freshwater Alge with Avxtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 


100, NEW BOND STREET, LONDON, W. 


‘*Ts as nearly tasteless as Cod Liver Oil 
k 9 can be.”—Lanat. 
**No nauseous eructations follow after 
it is swallowed.” —Afedical Priss. | 
| 
| 











29 
“Perfécted It can _be borne and digested by the THE SPECIFIC FOR 


most delicate ; is the ONLY OIL which does 


not ‘‘repeat ;” and for these rea-ons the 

most efficacious kind in use. In capsuled | N . 
bottles only, at 1/4, 2/6, 4/9, and 9/-. | s 
Sold everywhere, | In bottles at 2/9, 4/6, and 11/-, 


Chased Mounts, and serve 
Leads, 2s. 6d. 421. Superb Tw:sted 
Spiral Pencil, very choice, : 
424. Double Action (Magic) § Spiral, 
with Ring for Watch Chain, 3 
. Action (Magic) Spiral, 
2 pla uin, E 1e- Turned, or Engrave , 

vid ¢ 2 Jouble Action (Mag 
425 Spiral, ‘Black Enamelled Centre, 
and reserve of Leads, 3s. 6d. 1 


AS yoy = OD WA ro Ds Tx kK . 


ALuMintom Boup Pencil 
ASES: see that you get them, 
bo have no other. The oe 
Marks, “A. H. W.”’ and “I1.X.1 
are stamped on the point of e ach 
pencil, which be particular in noting 
I'he most present «ble and durable in 
the World, and the Best Va'ue for 














ey money. As well made as the must } Spiral Pencil and Sliding I'cn, 
ban e Vill 428 | 
a, xpensive solid gold pencils. Wil | Engine-Turned, with reserve ¢ 
bs stand the Gold lest. Have taken Leads; a useful Case, 4s. 42 
+ on lead of allothers. The following 621 oul » Action (Magic) Spiral, richly 
» » the most popular kinds. 26 Eng with reserve of Lea 
- 429. Telescopic and Slidi ing Ker 


The Drawings are One-third wand 

actual size. Full size Drawing 
on application. 

419. Single Spiral, Nickel Plated 
Front, ts. 453- Lady’s Tablet Pencil, 
2-inch lead, -Kngine Turned, rs 
624. Single Spiral, Black Enamelled 
Centre, 1s 6d. 436. Single Spiral, 
aicely Engraved, rs. 6d. 418. 
Fluted, Single Spiral, Engine 


4s. 
429 and Pencil. Engine-Turned ; 
massive Case. 5s. 420 D sul “hy Ac- 
! tion Spiral Pen and Pencil; wh 
= closed a half-turn tothe right | 
the Pen, and a half-turn the rever 
way sends it back again, whilst: 
half-turn to the left proy Is t 
Pencil, whichis re-sheathed in pre 
cisely the same manner ay the Per 


| AH.WOODWARD, BIRMINGHAM. i 


Pee oni alee 





Turned, 2s. 452.Gentleman’s Spiral, 5s. 
with reserve of Leads, Engine- The most wsaful: hasedy:; and perils 
Turned, 2s. 417. Lady’s Spiral, 1.X.L WORKS, VITTORIA STREET, RIRMINGHAM: " Writing Tool ever invented. 


Black Enamelle -d Centre, richly AND 10, OAT LANE, NOBLE STREET, LONDON, E.C. 


RUSSELLS - ‘Sul PPLY -A: SINGLE: WAGCh-AG- GRADE-PRICE+). s: 
IB-CARAT HALL-MARKED GOLD ALBERTS sh arnteore EE TOAY 
9-CARAT HALL-MARKED GOLD pons INCLUDED. (EO. pen OZ GA top ion 
ILLUSTRATED WATCH PAC)PHLET FREEON APPLICATIONI! Seuemeny & 
WATCH & JEWELLERY REPAIRS. PROMPT & RELIABLE, }OAMOND-MERCHANTS 














- WATCHES - 












































Printed by R. Cray, So NS, AND TAYLor, at 7 and 8, Bre ad “Street Hi'!, Queen Victoria Street, in the Citv cf London, and published by 
MACMILLAN AND Co., at the Office, 29 and3 30, Bedf rd Street, C vent Garden.—Tuuxksp..y, Dece.s.ber 6, 3. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 





SCIENCE 


** To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


No. 737, VOL. 29) THURSDAY, 





Registered as a Newspaper at the General Post Office] 


THE “SCORER” FIELD GLASS. 





Value / 


Case, suit- 


Leather 
able for any Climate, 41/. 
As represented by Engraving, 


ls UNRIVALLED for 


best Dull 





Price in Sling Case, 35/-; or with 


SECOND TO NONE. 


JAMES BROWN, 


76, St. Vincent Street, Glasgow. 


Detailed Price Lists of Field Glasses, Magic Lanterns, && 


lpplication. 


a oe S&S WEBB’S 
= — 


CELEBRATED CANTEENS P LA ‘a 
CUTLER) 


COMPLETELY 
FITTED. 









\ SPECIAL 
WY, DETAILED LIstT 
FREE. 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CIty, 
LONDON. 





DECEMBER 13, 


All Sizes in Stock. | 





MANUFACTORY—The Royal Plate and Cutlery Works. SHEFFIELD, 


‘—WORDSWORTH 


1883 [PRICE SIXPENCE 


[All Rights 


are Reserved 


THE BEST MAGIC 
LANT ERN 


MADE 





Has a 4-wick Lamp, Double Combination Achromatic Front 
Len-es and Rack Adjustment, with Condensing Lenses, 4 inches 
indiameier. Complete in case, £3 155. Od. 

Illustrated Catalogue of Lanterns, price 6d. 

JOHN BHROW NING, 
Ort.cal and Physi al Inst Maker to i. Al. Government, 

the Royal Ol vatlory, Sc. 
63, STRAND, ‘LONDON, Ww. Cc. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS, 


"STANDARD METEOROLOGICAL INSTRUMENTS 


UINENi 
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NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her MAjEsty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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tt 


NATURE 


| Dec. 13, 1883 








MICROSCOPES. 
U ieq talled by any other Maker at the same Price. 
shuld apply to the Manufacturer, 
ELUMUND WHEELER 
48x, Tollington Road, Holloway, N., icaies 


“UNIVERSITY OF LONDON. 


PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 
MEDICINE. 

Examinations are held at ST. 

SHOOL, Albert Embankment. 

Mr. G. ReNDLE. 


} 
Intending Purchasers | 


SPECIAL CLASSES for the huily 
THOMAS'S HOSPITAL MEDICAL S¢ 
Part. ulars may be obtained from the Secretary, 


CIVIL SERVICE COMMISSION. — An 


Coes Competitive Examinaticn for the Situation of Draughtsman in 

e Hydrographical Department of the Admiralty will be held in London 
on TUESDAY, January 8, 1884 4, and fi llowing days (ege 17 to 25). 
E a ess in Hyd rographical Chart Drawing essent.al.—Fcrms of 
Ay plication may be ubtained at once from the SEckETARY, Civil 
Service “C mmission, Lordun, S.W. 


PROFESSORSHIP OF PHYSICAL | 
SCIENCE. | 


Gospel desires to find a Professor | 
1 Science fi r ‘Trichincpoly College, which is affiliated to Madras 

Ss soni per annum, paid from Cr llege Funds.—Address | 
S PG DD ry Street, S.W. j 








iety for the Propag ation of the 








} 5 Ae al 


basheah demerger COLLEGE, LONDON. 


: acant at ~ end of the | 


f Mathematics wll be 
efore Jani 2t at the 


’ 1 be received on o 
nation may be obtained. 


TALFOURD ELY, 


ROYAL INDIAN ENGINEERING 
COLLEGE. 


to fit an Engineer for empl yment in 





Pr. fessor 





M A., Secretary. 









‘The instruction give arranged 
Europe, India, or the C:lonies Sixty Students will be admitted in Sep- 
tember next Age. over Seven’een an wider ‘Twenty-one. F: r con ipetitic n 
among them the Secretary of State will offer thirteen App ntrents in the 
Indian Public Wi rks Dep utment, and two in the Indian ‘Telegraph Depart- 
ment lhe Cellege Prospectus gives fu ll i, wticulars. Apply to the 
Secretrany, Royal Indian Enginee ing C leg >. Cooper's Hill, Staines, 





INTERNATIONAL HEALTH 
EXHIBITION, 
LONDON, 1884. 


Patron, 
HER MOST GRACIOUS MAJESTY THE QUEEN. 


President. 

HIS ROYAL HIGHNESS THE PRINCE OF WALES, K.G. 
Chairman:—HIS GRACI tests DU — OF BUCKINGHAM AND 
CHANDUS - 

Vice-Chairn SIR JAMES ? AG 3art., F.R.S. 


Con prising HEALTH in relation to FOOD, ‘camer the DWELLING, 
the SCHOOL, and th e WORKSHOP; 
to Apparatus us sed in Pe ary, ‘Tecl mom, 

For full foie lars application should be made 
Internatict ul H h I xhi iti n, Sov 1 Ken sington, S, W. 


VICTORIA UNIVERSITY, 
MANCHESTER. 


REES IN ME Lie —— AND SURGERY. 


oa Remains ne 


und Art Se he ols. 
o the SECRETARY, 





ed be obtained from the 





sgrees ar w put lis! , and can 
rar 
s to Degrees in Arts, Science, ms La gether with 
r Fxaminat ’epers. &e., will be found in the 
published by Mes "Macmillan and Co., Lond: n, 
Piccadilly ™ he 





T. GENTLEY M.A., Registrar 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 


ALT, COLLECTIONS LARGELY IMPROVED. 


Special Geological Collections for Students and Teachers, employed by all 
Lecturers and leachers in Great Britain, obtained Firsr-cuass Awarp at 
Sydney Exhibitior. 

Collectic ns at 2 2s., £1 1s., and ros. 6d 

Collections of any magnituc be arranged, and for any special pur- 





ns, Apparatus, Cabirets, &c 
GREGORY, 
ind Repository, 


FITZROY 


fs) 





pose. See New Lists cf Collecti 
JAMES R. 
Geelogical Museum : 


3. CHARLOTTE STREET, 


PROFESSORS of BIOLOGY supplied with 


all Sp yecimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


SQUARE, 


ind EDUCATION as far as relates | 


Courses of Study and Examina- 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has /ast —— sent to his Subscribers Dendroscma radians, with draw- 
ings. He has also sent out Ccrdy!ophora lacustris, Ra aphidiophrys elegans, 
Acineta grandis, ‘Ophrydit im longipes, Stephanocercs Eichornii, Melicer'a 
ringens, Floscularia campanulata, F. cornuta, &c. 

_ Weekly Announcements will be made in this place of Organisms T. 
is supplying. 
Specimen Tube, One Shilling, post-free. 

Twenty-six Tubes in course of Six Months for Subscription of £1 1:., 

or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Nine Parts, 1s. each. 


ECONOMICAL EDUCATION for SONS 
of GENTLEMEN, at SCHORNE COLLEGE, near Winslow. Terms 
for young boys ‘Thirty Guineas per Annum, reduced for Broth 
Orphans, Parental Reference as to Diet, Care, as and 
General Effi iency and Comfort. Address, Rev. Ur. JAMES 

VOYAGE ROUND the WORLD. A Game 


ment = scund instruction. Price | 21 
a Clement’s House, Lombard 


BINOCULAR 
7 Objecti ives, 4 inches 

ny cabinets Will 
»scopical Society, 











that combines good amu 
Carriage Free P. PURFIELD & . 
Street, City. Press Opinions on Arphic 


FOR SALE.—-A poe 
MIC ROSCOPE by ROSS, but [ttle u - 

$ varatus, &e , in 2 mahe 

haf cost. On View at K Ni al Micr 





BOOKS (Second-hand, Miscellaneous), Re- 
mainders, &c.—C. HERBERT, Erglish and Foreign Vooksel’er, “o, 
Goswell Road, Londcn, E.C Catalogue free on receipt of Tw 
Stamps. Libraries, Old Books, and Parchment gurchased. 


A GOOD MONOCULAR MICROSCOPE, 


ty Crouch, nearly new. in Mahogany Case, and accessories comple 
, Sy gee s, two objectives, 1 aad ve Cest £17 1es. V 
1 for £10.—Apply to J. H. JennxinG » Kirk rk gate, Ceckermot uth 


MINERALS, ROCKS, FOSSILS. 


COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 


Catalogue Free. 
SAMUEL HENSON, 
277, nega LONDON, 


aa A 


Opposite Norfolk Street. 


SCIENTIFIC PRESENTS. 
NEW LIST of STANDARD COLLECTIONS 


FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 
bag 3. DOWNING 

“yee gy 2D MINER ALOG, 
LONDON, fey sean apt 

ry be seen and me rs depcsited at the 
“EDUC ATION Ny "SU 'PPLY ASSOCIATION,” 49. HoiBorn Vi 
Also at 35. Great R FLL Streer, W.C.. near the British Mu 


Orders promptly executed thro: gh all Agencies. 


MICRO- PETROLOGY. 
A large series of Rock Sections, comprising Anamesite, Aplite, Pa 
Diabase, Diorite, Dolerite, Elvans, Gal bro, Gneiss, Granite, Gram 
| Lava, Liparite, Napoleonire. Nephzlenite, Obsidian, Perthite, Piknt 
Pitchstone, Porphy ry. Phon lite, Quartzite, Rhyolite, Schorlite, Sy: 
| Tachylite, Trachyte, _ 1s. €d. and as. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xant11# 


&e. 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 
HOW & CO.’S 
Geological Transparencies for the Lantei.. 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE 
AND MINERALS. 

’S POCKET MICROSCOPE LAMP, 8s. 6 
f Pitchstones, Obsidians, ( 








PRACTICAL 
| WHISKIN STRE k r, 








FOR ROCKS 


} HOW & C 
| MICRO-PETROLOG a —Sect‘ons « 


y neo . Die rites, _Gabbros, Dolerites, Basalts, Tachylites, ‘] 
Andesites, Porphyr RI yolites, lavas, Ashes, Gneiss, Schist 
stones, " . price > 1s. 6. each, 


| 


JAMES HOW & CO., 73, FArrincpon Street, Lonvo~. 
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BOOKS ON SCIENCE FOR SCHOOLS AND COLLEGES 
PUBLISHED BY LONGMANS, GREEN, & CO. 
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into aie Causes of the Variations in the Reading of Black-bulb Thermo- 
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and fitted by them to the Royal Courts of Justice, Strand. the Royal Mint 

&e fanufacturers of ELECTRIC BELLs. BURGLAR and FI 
ALARMS, SPEAKING TUBES, &c. 


LEADENHALL HOUSE, 
tor, Leadenhall Street, E.C. 
— Y’S GOLD MEDAL, 
o PARIS EXHIBITION. 


In Packets and Tins. | 
Cocoa only, with the su 
fluous oil extracted 


caret 


there is no ni cer 


**If properly prepared, 
pro} YF 
or more w holes os 


cocoa Food, 


gen Saw Wada a EX TRACT 


a S. FRY & eoera, Bristol and: London. 


HOLLOWAYS OINTMENT REMEDY 


For : BAD BREASTS, OLD WOUNDS, and SORES. 1: 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and ail Skin Diseases it is unequalle®. 
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NOW READY, 12s., DEMY 8vo. 


+ x t i 
MENTAL EVOLUTION IN ANIMALS, 
By GEORGE J. ROMANES, M.A., LLD., F.R.S., &c. 

With a POSTHUMOUS ESSAY ON INSTINCT by 
CHARLES DARWIN, M.A., LL.D., F.R.S., &c. 
KEGAN PAUL, TRENCH, & CO,, _1, PATERNOSTER SQUAR 





B £5, 








EXPIRATION OF PARTNERSHIP. 


MR. J. C. STEVENS, 38, King Street, Covent Garden, London, has received instructions to offer for Sale by Private Contract 
the Business and Stock, &c., of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, Xc., 
carried on under the name of ALFRED APPS, at 433, Strand, London, since 1865, and for about seven years in partnership with 
ALAN CHARLES Bacot, Esq. Mr. STEVENS is authorised to issue Cards to Principals to view the Stock, &c., on Wednesdays, at 
11.a.m., when particulars will be given as to the Business transacted, &c. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
SoJe Address—r1o, HIGH STREET, MANCHESTER SQUARE, LONDON, W 


May be o»tained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


FEA RVEYVY AND PEA EH, 
[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, M.A., LL.D. 
Author of ‘The Making of England,” &c. With Portrait and Maps. Demy 8vo. 18s, 

“In no part of this volume is there the least failing in Mr. Green’s powers. The first chapter, written with 
his dying hand, is as vigorous and full of fire, as clear and firm and graphic, as anything he ever produced. . . 
As to the general story of the conquest itself... it has never been so written before. In clearness, where the 
elements are so complicated, in mastery of all the conditions, and perfect acquaintance with all the materials, in 
realistic power and earnest truthfulness, it justifies the author’s own estimate of himself—that his powers were now 
only coming to their full strength.”— 77zmes. 

MACMILLAN & CO., LONDON. 

















LA SEMAINE FRANCAISE: a Weekly On the rst of every Month. 
Newspaper and Review in the French Language. Politics, Literature, JOURNAL OF BOTANY, 
Science, Art, Varieties, Notes. Price 2d, through Booksellers, and at BRITISH AND FOREIGN 
the Railway Bookstalls. Office, 441, Strand, W.C. spa picid at ces 
1, F.L.S., British Museum. 
N rn eum : 


; INET FRANC Ps a ry Edited by JAmrs Britte 
LA SEMAINE sag macy . Journal Frangai wsdl 20nd Contrents:—Original Articles by leading Botanists.—Extracts, and 














"Angleterre : Politique, Littérature, ces, Arts, Variété Notices of Books and Memoirs.—Articles in Journals.—Botanical News.- 
et Notes Unexem saat Ha par la poste, 24¢., en timbres poste. Proceedines of Societies 





ment franco par la poste—un an, tos. rod. ; six mois, 55. 5d. “i - P y A 

chez tous les lbraires et aux gares des chemins ce fer. On s’abonn Price 1s 3a. Subscription for One Year, paya n advance, 125. 

aux bureaux, 441, Strand, Lor ey wc. London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
LA SEMAINE FRANCAISE.- “*La Semaine Fran- 

caise’ has been breught out in London for the benefit of those English NORTH BRITISH AGRICUL TURIST 


si s j ( h freor r 
readers who n ay wish to study conter np rary French frem all points f the nly Agric notiand, circulates extensively among 


oe 






















ew, instes . of confining Aa leir ee jing to one particular Gallic print. Landowners, Fa sant ents, and others (nverbated in the 
pitt 1inly merits success. = {5 < » , } 
> , — manage ment of land thr ughout t 1e United Kingdom. 
SE i > imbe I , - 
LA § EMAIN E FR ANC ATSE. ‘The numbers before The A; RICU LTU RIST is s publ ished every Wednesday afterncon in 
us are full of good things. . . . It will ‘he far better for mest than any | time for the evenin g mails, and contains Reports of all the principal British 
ne cf the best papers published in Pz aris trelf We a tr eagle sac and Irish feo € the wes 
with the character cf it, and believe it will t hly valued in all thes The special attention fl de ‘Ae lirectedt the AGRICULTURIST 
many h useholds where French is ct hivesed. Tae station ie very well as one = Sag ERE RE ting Pape va es Advertising Farms tobe Let and Estates 
one."’—QOueen. for Sale 
TERMS OF SUBSCRIPTION :— s. d. Advertisers addressing themselves to Farmers will find the AGRICUL- 
Three Menths_ ... eee “ eee on - 2 9 TURIST a first-cla m for reaching that Class 
Six ” eee ove eee eee ae wo 5 5S Price 3a. By pos al Sub cri ption, payable in advance, r4s. 
Twelve ., eee en ron ve ne a 3S - 20 Offices—377, High St. Ed h; and 145, Queen Victoria St. v ndon 
P.O.O. payable to A. Cristrx. E.C 


Publishing Office, 441, Strand, W.C. Money rders payable to Charles Anderson, Jun., Edinburgh. 
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“The REMINGTON PERFECTED | TYPE-WRITER. 


A machine to supersede the pen for It. prints several styles of Type, includ- 
manuscript writing, correspondence, &c., ing capitals and small letters. 
having twice the speed of the pen ; is al- “"Type- writing is incomparably superior 
ways ready for use, simple in construction, to pen-writing in legibility, accuracy 
not liable to get out of order, easily under- compactness, ‘and style, preventing all 
stood, and any one who can spell can write the vexations of illegible pen-writing. 
with it. It is used in Government Offices, It saves clerk hire, stationery, l 
by Merchants, Bankers, Lawyers, Clergy- time; writing much faster than aver- 
men, Doctors, Scientists, &c., &c., &e. age penmen, and condensing matt 

‘** The total cost of a Type-wriier would to one-half the space occupied by ie i 
be more than repaid to many authors by writing. 
the saving which it would effect in the It opens a new and wide field of con 
production of even a single volume.”— genial and healthful labour to men, and 


ROBERT BRUDENELL CARTER, F,R.C.S. : er to educated women. 
HIS GRACE THE LORD ARCHBISHOP OF “YORK “writes: - * Bishopruorre, York, October 14th, 1882. 


«|. . The Machine with which the Archbishop is writing has been in constant work for more th in tree years ; has written many thousands of letters 
oh is never been out of order, except froma slightinjury to the rack caused by careless packing fora jourue, over France. 
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ha 


travelled two or three thousa an . — 
. essrs. Br 


“BEEMAN % & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, E.C. 


CHAS. CHURCHILL & CO, 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, EC. 


MESSRS. e. CHURCHILL & CO, are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Biaces, Boring bits, 


Planes, &c. 
* HOUSEHOLD ELEGANCIES.” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaply and tastefully. 300 pp. 8vo, Post free, 6s. 6a. 








AMATEUR CATA LOGUE, 215 pp. (Photolitho), with 800 [llustrations, sent on receipt of 6d. ; o7 
new and complete Iliustrated Catalogue for 1883, 215 Pp. 4to, sent for 1s. in stamps. 


RIGHT: so 


TRADE MARK ON WRAPPERS & 


























“MOST EFFECTIVE IN SKIN OSEASES a 
SUITABLE FOR ALL CLIMATE 
& PROTECTS From iNFECTIOUS DISEASES. 


TORS WV. WRIGHT&€. SONDON. 


WESLEY COLLEGE, SHEFFIELD. 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 




















GOVERNOR AND CHAPLAIN Br ; Rev. W. H. DALLINGER, F.R.S., &c., &c. 
HEAD MASTER on “ M. SHERA, Esq., M.A., LL.D. 
SECOND MASTER ii C. J. SCOTT, Eso., B.A., Scholar and Prizeman (Camb.). 
FIRST MATHEMATICAL MASTER THOS. HUGH MILLE R, Esq., B.A. (Camb.). 


And TWENTY ASSISTANT MASTERS and PROFESSORS. 
(a addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Euro, pe, Hebrew, and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplisied 
Professors. 
The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 
Weekly Lectures and Class Instruction in PRACTICAL ZOOL OGY, BOTANY, &c. : 
CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), Christ Church, Oxford. PHYSICS is 
taught by A. H. ALLE N, Esa., F.C.S. SCHOL ARSHIPS are AWARDED worth, in the aggregate, 300/. a year. 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficiency. 
The COLLEGE reopens on THURSDAY, JANUARY 17, 1884. 
PROSPECTUSES may be obtained by Application to the GOVERNOR or EAD MASTER. 





Printed by R. Cray, Sons, AND TayLor, at 7 and 8. Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Tuurspay, December 13, 1883. 
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A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH 


No. 738, VOL. . 29] 








_ Registered as a Newspaper at the General Post Office] 


F. E. BECKER & CO, 


MANUFACTURERS AND IMPORTERS OF 


CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS, 


Pure and Commercial Chemicals, 


MICROSCOPIC REAGENTS & SUNDRIES, | 


CHEMICAL BALANCES, SCALES, & WEIGHTS. 


SOLE AGENTS FOR 
VOSS’'S ELECTRICAL MACHINES 
AND 


LANCELOT’S ACOUSTIC APPARATUS. 


Price Lists post free on Application. 


F. E. BECKER & CO, 


34, MAIDEN Lang, CovENT GARDEN, Lonpon, W.C. 


MAPPIN ss WEBR’S 
—* 


Wi PLATE 
1 CUTLERY 


COMPLETELY 
FITTED. 





All Sizes in Stock. 
SPECIAL 
DETAILED LIST 
FREE. 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

MANUFACTORY—The Royal Plate and Cutlery Works. SHEFFIELD 


THURSDAY, DECEMBER 20, 1883 


[THE BEST 





45, CORNHILL, & 


[PRICE SIXPENCE 





[All Rights are Reserved 


MAGIC 
LANTE RN MADE. 


Has a 4-wick Lam), Double Combination Achromatic Front 
Len es and Rack Adjustment, with Condensing Lenses, 4 inches 
in diameier. Complete in case, £3 155. Od. 

Illustrated Catalogue of Lanterns, price 6d. 


JOHN BROWNING, 
Optical and Physical Instrument Maker te H.M. Gover wacent, 
the Royal Observatory, &¢., &t., 

63, STRAND, LONDON, Ww. Cc. 

Pr1zE MEDAL, 1862. EsTARLISHED 100 b EARS, 


STANDARD METEOROLOGICAL INSTRUMENTS 





Price 3s. 


¥ 
Lists Post Free. 
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Negretti & Zambra’s Horticultural 
Self-Registering Thermometer, 
Lilustrate 


Night or abse 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her MAjeEsty THE QUEEN, 
HOLBORN VIADUCT, 
122, REGENT STREET, LONDON, 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 18x,  Tollington Ro Road, Holloway, London, N. 


INTE RNATIONAL HEALTH 
EXHIBITION, 
LONDON, 1884. 





Patron, 
HER MOST GRACIOUS MAJESTY THE QUEEN. 
it. 
PRINCE OF WALES, K.G. 
BUCKINGHAM AND 
CHANDOS, G.C.S.I. 


Vice-Chairman :—SIR JAMES PAGET, Bart., F.R.S. 
Comprising HEALTH in relation to FOOD, DRESS, the DWELLING, 
the SCH OL, and the WORKSHOP; and EDUCATION as far as relates 
t Apparatus used in Primary, Technical, and Art Schools 
For full Particulars application should be made to the SECRETARY, 
Internation onal He alth E xhibitic n, South Kensington, S.W. 


Presider 
HIS ROYAL HIGHNESS THE 
Chairman:—HIS GRACE THE DUKE OF 





VICTORIA UNIVERSITY, 
MANCHESTER. 


DEGREES IN MEDICINE AND SURGERY. 

The Statutes and Kegulations concerning Courses of Study and Examina- 
tions for these Legrees are now published, and can be obtained from the 
University Registrar 

Full particulars as to Degrees in Arts, Science, and Law, together with 
Copies of the Charters, Examination Papers, &c., will te found in the 
**Calendar”’ (price 1s.), published by Messrs. Macmillan and Co., London. 
and Mr. J. E. Cornish, Piccadilly, Manchester. 

A. T. BENTLEY, M.A., Registrar 


UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 
MEDICINE. 

SPECIAL CLASSES for the July Examinations are held at ST. 
THOMAS’S HOSPITAL MEDICAL SCHOOL, Albert Embankment. 

Particulars may be obtained from the Secretary, Mr. G, RENDLE. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
CHRISTMAS LECTURES. 
Lecture Hour 3 o'clock p.m. 

PROFESSOR DEWAR, M.A., F.R.S., M.R.I.—Six Experimenta 
Lectures (adapted to a Juvenile Auditory) on ‘‘ Alchemy (in relation to 

Modern Science)”; December 27 (THURSDAY), Decemt Der 29 1883 


January 1, 3, 5,8, 1884. One Guinea the Course; Children under 16, H ait 
a Guinea 
AFTERNOON LECTURES BEFORE EASTER, 1884. 
Lecture Hour 3 o’clock p.m. 
REGINALD STUART PO DLE, Esq., LL.D., Keeper of Coins, British 


Museum.—Two Lectures on ‘‘ The Interest and Usefulness of the Study of 
Coins and Medals ”’; on ‘TUESDAYS, January 15, 22. Half a Guinea. 

ARCHIBALD GEIKIE, Esq., LL.D., F.R.S., So. r- Gene ral of the 
Geological Survey of the United Kingdom.—Five Lectures on ‘‘ ‘The Origin 
ofthe Scenery cf the British Isles 
26. Half a Guinea. 

PROFESSOR JOHN G = KENDRICK, M.D., F.R.S.E., Prof. Inst. 
of Med. Univ. of Glasgow, Full ‘rian Prof. of Physiology, R.I.— Five 
Lectures on ‘‘ Animal Heat: its Origin, Distribution, and Reg alain? *son 
TUESDAYS, March 4 to April 1 One Guin a, including a Course of 
Seven Lectures on Animal Electricity, after Easter. 

ERNST PAUER, Esq., Principal Professor of the Pianoforte at the 
Royal College of Music.—Six Lectures on ‘* The History and Development 
of the Music for the Pianoforte and its Predecessors the Clavecin. Harpsi- 
chord, &c.’’ (with Musi ul Illustrations on these Instruments); on THURS- 
DAYS, January 17 to February 21. One Guinea 

PROFESSOR TYNDALL, D.C.L., F.R.S., M.R.I.—Six Lectures on 
‘The Older Electricity: its Phenomena’ and Investigators *”; on THURS. 
DAYS, February 28 to April 3. One Guinea 

PRUFESSOR Hk&NRY MORLEY.—Six Lectures on 
Literature uncer Charles I."’;, on SATURDAYS, January 19 to 
23. One Guinea 

CAPTAIN W. DE W. ABNEY, R.E., F.R.S., M.R.I.—Six Lectures 
on ** Photographic Acti on, considered as the Work of Radiation”; on 
SATURDAYS, March 1 to April 5. One Guinea. 

Subscription (to Non-Members) to all the Courses during the Season. 
Two Guineas Tickets issued ys at the Institution, or sent by Post on 
receipt of C net que or Post-(ffice Ord 

Members may purchase not leah ‘on Three 
available for any Lecture. for Half a Guinea 

Ihe FRIDAY EVENING MEETINGS will begin on January 18, at 
8 p.m., PROFESSOR ‘TYNDALL on “ Rainbows,” at 9 p.m. 


BROOKS (Second-hand, Miscellaneous), Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 60, 
Goswell Road, London, E.C. Catalogue free on receipt of Two 

Stamps. Libraries, Old Books, and Parchment purchased. 








“Life and 
February 


Single Lecture Tickets. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his Subscribers Argulus foliaceus, or Volvox 
globator, with drawing and description. He has also sent out Raphidiophrys 
elegans, Cordylophora lacustris, Clava squamata, Melicerta ringens, Ste- 
phanocero s Eichornii, Philodina roseola, Brachionus urceolaris, Spongilla 
fluviatilis, &c. 

Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Nine Parts, rs. each. 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8 and 9, York Peace, BAKER Street, W. 
LENT TERM will begin on THURSDAY, January 17, 1884. 
Mr. PI¢ KERING will give a Course of Lectures on Organic Chemist 


on Saturdays at 1.4 
Miss ALICE GARDNE R will lecture on English, Greek, and Roman 


History. 
Mr. WOMACK will commence a Course of Lectures in Physics for th 


B.Sc. Examination. 
B. SHADWELL, Hon. Sec. 
WANTED.—An Astronomical Secretary, 


who will also be required to do a little work as general Private 
Secretary. Must have a good knowledge of Mathematics. May be 
required to take Meteorological or Astronomical Observations. An 
pquainte ance with Shorthand and iGerman would be an advantage 
so_perh: . with Photography. Salary according to attainments.— 
porn to T. W. BAckHousE, West Hendon House, Sunderland. 


A GOOD MONOCULAR MICROSCOPE, 


by Crouch, nearly new. in Mahogany Case, and accessories complete 
‘Khree eyepieces, two objectives, 1 and ys inch. Cost £17 10s. Wi ill 
sell for £10. —Apply to to J. H. JENNINGS, 42, Kirkgate, Cockermouth 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 
ALL COLLECTIONS LARGELY IMPROVED. 
Special Geological Collections for Students and Teachers, employed by 




















| Lecturers and Teachers in Great Britain, obtained First-class AWarp at 


; on TUESDAYS, January 29 to February | 








Sydney Exhibition. 

Collections at £2 2s., £1 1s., and 1os. 6d. 

Collections of any magnitude can be arranged, and for any special pur- 
pose. See New Lists of Collections, Apparatus, Cabinets, &c., of 


JAMES R. GREGORY, 
Geological Museum and Repository, 
88, CHARLOTTE STRE ET, FITZROY SQUARE, 


MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 

Catalogue Free. 

SAMUEL HENSON, 

277, STRAND, LONDON, 


Opposite Norfolk Street. 


SCIENTIFIC PRESENTS. 
NEW LIST of STANDARD COLLECTIONS 


FOR TEACHING 


GEOLOGY AND MINERALOGY, 


POST FREE. 


THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST AND MINERALOGIST, 
8, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century) 
Collections may be seen and Orders deposited at the 
“¢ — Cc — AL SUPPLY ASSOCIATION,” 42a. Hotporn V1Al 
. Great Russet Street, W.C., near the British Museum 
Orders Prom ptly executed through all Agencies. 


MICRO- PETROLOGY. 

A large series of Rock Sections, comprising Anamesite, Aplite, Basalt 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granul lite 
Lava, Liparite, Napoleonite. Nephelenite, Obsidian, Perthite, Piknite 
Pitchstone, Porphyry. Phonclite, Quartzite, Rhyolite, Schorlite, Syenite 
Tachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentar 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz 


- THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, w.c. 


Iso at 
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ELECTRLC LAMP.—A BROWNING | 
ELECTRIC LANTERN, with Battery and Accessories, will be Sold | 


by Auction at Messrs. Stevens’ 
Garden, on FRIDAY, December 28. 


HANDSOME NEW YEAR’S GIFTS. 


LONGFELLOW, EMERSON, & WHITTIER ILLUMINATED 
CALENDARS, with Choic Selections for every Day of the Year. 

Per post, 2s. 8d. each, or the three for 7s. 6d., from W. K. WILLCOX, 
2, St. Bride’s Avenue, Fleet Street, London. 


VOYAGE ROUND the WORLD. A Game 
that combines good amusement with sound instruction. Price 21s. 
Carriage Free. P. PURFIELD & Co., St. Clement’s House, 
Street, City. Press Opinions on Applic: ation. 








PROFESSORS of BIOLOGY supplied with | 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


PRICE SIXPENCE. 
THE SCIENCE MONTHLY. 


ILLUSTRATED. 








Auction Rooms, King Street, Covent | 


Lombard | 


No. 3, JANUARY, N ow Ready, containing :—Earthquakes—Lost Comets | 


_S me “Account of New Guinea—Is Political Economya are ?—Lessons 
from Common Plants—The Fauna of the Crimea—Extinct Volcanoes of the 
British Isles —Leaders of Science : Sir William Thomson (z7th Portrait)— 
What we see amongst the Stars (with full-page Star Map)—The Present 
Return of Pons’s Comet—Killing Polyzoa ~H nitzapffel’ s Lathes for Ama- 
teurs—The Library—Topics of the !ime—Table Talk—Summary of News 
—The Observatory—The Laboratory—The Museum—The 
Contribut ors’ Column—Recreative Mathematic:—Chess, &c. 

With Eighteen Beautiful Iliustrations and a Full-page Star Map. 
DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 








London : 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


ConTents:—Original Articles by leading Botanists.— Extracts, and 


Workshop— | 


LA SEMAINE FRANGAISE: 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— | 


Proceedings of Societies. 
Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3$¢. Annual Subscription, payable in advance, r4s. 

Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London, 
E.C 


“Money Orders payable to Charles Anderson, Jun., Edinburgh. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; ’oc2! aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on "the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
ofnatural history books. Occasional translations from foreign soological 
journals of important and interesting articles in various branches of snology. 
There are occasional woodcuts 

JOHN VAN v OORST, 1. Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with o_o Illustrations, 
Conducted by C. G. Barrett, J. W. DovGras, R. McLacuian, F.R.S., 
E. C. Rv, F.Z.S., E. Saunpers, F.L. S., and H. T. Stainton, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 1os. each; the succeeding 
vols. may be had separately or together, at 7s. hg 

London: JOHN VAN VOORST, 1, Paternoster Row. 








The volumes com- 


Po .—Communieations, &c., should be riding to the Editors at the above 
aicress, 





| LA SEMAINE FRANCAISE.— 





16s. per Ann., aos. Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK. 
A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
mence the XVIth volume. 


DUM! MLER, 77, Charlottenstrasse, S.W., and.all Booksel all Booksellers. 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrés de I’électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président ; 
A. BERTHON, E. mitted F. BOREL, 

R. de COULON, W. de FONVIELLE, L. MAICHE, 
A. de ME RITENS, D. MONNIER, D. NAPOLI. 
Subscription Vierty, 20s. ; Stx Months, 10s, 
Agency for England and Colonies— 

LE FEVRE AND CO.,, ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON. 
_Specimen Copy sent post free. 


Berlin : 








a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2d., through Booksellers, and at 
the Railway Bookstalls. Office, 441. Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Frangais pour 
l’Angleterre : Politique, Littérature, Sci iences, Arts, _Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24¢.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. 5d. Prix 2d. 
chez tous les libraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C 





“La Semaine Fran- 
gaise ’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —Graphic. 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things. . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done.””—Queen. 
TERMS OF SUBSCRIPTION :— & & 
Three Months... “ - das jas 2 9 
Six i eco ooo ove ooo ose ao @£ § 
Twelve ,, Io 10 


P.0.0. payable to A. Cristin. 
Publishing Office, 441, Strand, W.C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
{. censing, Legal, and Parliamentary Matters. 
Review or THE MALT anp Hop TraDEs; AND WINE AND SPIRIT TRADE 
Recorp. 
The ( yrgan of the Country Brewers. 
** The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 
Offices—s. Bond Court, Walbrook, London, E.C. 


- THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday ~ 
Number in 4to at least; frequent supplements and drawings. Subscri 
at any time ; preceding numbers of the year furnished subsequently. wm 
tes. for twelve months. Advertisements 4d. a line widely spread by this 
eet: considerable abatement for 3, 6, r2 momths’ insertion. Business 

ce: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
Ww. v. FrEEDEN, M.R., Hamburg, Alexander Street. eo 


GOING... 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequailed in Female Complaints 
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CARAT GOLD. 


BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 





MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


Tue Intrropucer or 18-Carat Go_p JEWELLERY, 
BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


DIAMONDS. 
SAPPHIRES. 
CATSEYES. 
RUBIES. 
PEARLS. 





NOW 


READY. 


A MANUAL OF 
PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, BA., F.R.S., 
Editor of the ‘* Fournal of the Chemical Society,” Author of ‘‘ A Dictionary of Chemistry,” Sc. 


With Coloured Plate of Spectra, and 156 Wood Engravings. 


Crown 8vo. 9s. 


*.* This work, founded on the well-known ‘‘ Manual of Chemistry” of the late Professor Fownes, is intended to offer to the 
Student commencing the study of Chemistry an outline of the general principles of that science, and a history of the more important 
among the very numerous bodies which Chemical Investizations have made known to us. 


Also, by PRor. FOWNES and Mr. WATTS, 


ORGANIC CHEMISTRY; or, Chemistry of the Carbon Compounds. 


Crown 8vo, 10s. 
London : 


Engravings. 


Twelfth Edition. With 


J. & A. CHURCHILL, rr, New Burlington Street. 





EXPIRATION OF PARTNERSHIP. 


MR. J. C. STEVENS, 38, King Street, Covent Garden, London, has received instructions to offer for Sale by Private Contract 
the Business and Stock, &c., of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, &c., 
carried on under the name of ALFRED APPS, at 433, Strand, London, since 1865, and for about seven years in partnership with 


ALAN CHARLES Bacot, Esq. 


Mr. STEVENS is authorised to issue Cards to Principals to view the Stock, &c., on Wednesdays, at 


II a.m., when particulars will be given as to the Business transacted, &c. 





Now Ready, 4to, 6s. 
AN ALMANACK OF THE CHRISTIAN 
ERA. 
Containing a Legitimate Prediction of the Weather, Disasters by Wind 
and Rain, Shipwrecks and River Floods, Prognostics of the Harvest, 
Havoc by Vermin and Infection, Famines and Panics, Electrical Dis- 


turbances, Calamities by Earthquakes and Volcanic Eruptions, with much 
that is important and curious. 


A Record of the Past and Glimpse into the Future, based on 


SOLAR PHYSICS, 
By A. H. SWINTON, 
Author of ‘‘ Insect Variety” ; Member of several Learned Societies. 


London: W. H. ALLEN & CO., 13, Waterloo Place. 


Just Published, Price One Shilling. 


The RAINBAND: How to Observe it, and 
What'to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S. 
With Numerous Itlustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope. 

_ Contents.—Introduction—H ow to see the Raintand—What the Rainband 

is—How to use the Rainband—Graphical Representation of Observations— 

Results of Rainband Predicting. 


- 2 be had from the Publisher, ADAM HILGER, 204, Stanhope Street 





CHRISTMAS AND NEW YEAR’S GIFTS. 
Notice. 

A CLASSIFIED CATALOGUE. giving full 
particulars of Messrs. CASSELL & COMPANY’S PUBLICATIONS, 
ranging in price from 

SIxPENCE TO TWENTY-FIVE GUINEAS, 
will be sent on request Post Free to any Address. It will be found of the 
greatest convenience to those who may be selecting Books for Special 
Reading, Educational purposes, or Presentation, as it contains particulars of 
Several Hundred Books, so arranged as to show at a glance the various 
Works in this valuable selection, which can he procured at the prices named 
at all Booksellers and at the Bookstalls. 


CASSELL & COMPANY, Limited, Ludgate Hill, London. 





. f 
“ Deserves the attention of all who have to teach or learn the elements 0 
Mechanics. . . . An excellent conception.” —Westminster Review. 
Crown 8vo, cloth, 4s. 6d. 


THE STUDENTS MECHANICS: 


An Introduction to the Study of Force and Motion. 


By WALTER R. BROWNE, M.A., M.I.C.E., M.I.M.E., &c., 
Late Fellow of Trinity Co'lege, Cambridge. 


With Appendix of Examples, Worked and Unworked. 


‘“The successful prosecution of Mechanics depends mainly on the ob- 
taining a clear and thorough mastery of a few leading principles.’ —Preface. 

‘“*Clear in style and practical in method, ‘The Student's Mechanics’ is 
cordially to be recommended from all points of view. . . . Will be of great 
value to students.” —A thenaum. 

“« The merits of the work are especially conspicuous in its clearness and 
brevity.”""-— Westminster Review. 

“Tam charmed with the work. ... An admirable supply of a really 
widespread want.” —Rev. W. B. DaLuincEr, Director of Science Classes, 
Wesiey College. 

Eendon: CHARLES GRIFFIN & CO., Exeter Street, Strand. 





Just Published, Post free, Price 64d. 


SUNBEAM TREASURES.—A Description 
of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the International Fisheries Exhibition. By BRYCE- 
WRIGHT, F Z.S., F.R.G.S. *‘ All who have read the * Voyage of 
the Sunbeam’ should procure a copy.”” William Clowes and Sons, 
Limited, :3, Charing Cross, W.C. : 

Copies cau be had from BRYCE-WRIGHT, 204, Regent Street, W 


A BOOK FOR TEMPERANCE SOCIETIES. 





| EVERYTHING POSSIBLE TO WILL: 


OR, 
THE RESCUE OF A DRUNKARD. 
A TALE OF REAL LIFE. 
BY ELLEN E. ELLIS. 
Price 55. 
A Copy of this Work has been accepted by Her Majesty the Queen 
63. FLEET STREET, E.C. 
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SUBSCRIPTIONS TO “NATURE.” 
s. 4d. 
De iw + & eet ee eo SS 
Helféyearly. «6 «© 2 2 «© 0 0 « 84 G 
eee 6s 6 SR e e me FS 
To the United States, the Continent, and all places 
within the Postal Union :— 
s 


A a a a ee a 30 6 
i, a 3 6 
Quarterly . «6 1. «0 o 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 
£ -& 


One-Eighth Page, or Quarter Column. . . . 
Quarter Page or Halfa Column. . ie é 
Half a Page, ora Column. . . . sw 
MRE 6k ks Se Hee Se 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFoRD STREET, STRAND, W.C. 


Biarvv of Societies 


LONDON 


THURSDAY, DECEMBER 20. 

Royat Society, at 4.30.—On a Magnetic Balance, and Experimental Re- 
searches made therewith: Prof. D. E. Hughes, F.R.S.—-Report on the 
Circumpolar Expedition to Fort Rae: Capt. H. E. Dawson.—On the 
Changes in the Gland Cells of Dionza muscipula during Secretion: W. 
Gardiner.—On the Continuity of the Protoplasm through the Walls of 
Vegetable Cells: W. Gardiner.—Note on the Constitution of Chlorophyll : 
E. Schunck, F.R.S.—On the Physiology of the Carbohydrates in the 
Animal System: Dr. Pavy, F.R.S. 

LinnEAN Society, at 8.—Structure Stem Rhynchopetalum montanum: 
F. O. Bower.—Glands of Hypericacee: J. R. Greene.—Ear-bones of 
Rhytina: Alban Doran.—Starch-grains in Lacteal Cells of Euphorbia : 
M. C. Potter.—Stipular Glands of Coprosma baueriana: Walter Gardner. 

CHEMICAL Society, at 8.—Researches on the Constitution of the Gums of 
the Arabin Class: C. O’Sullivan.—On the Decomposition of Ammonia by 
Heat: Dr. W, Ramsay and Sydney Young.—On the Dissociation of the 
Halogen Compounds of Selenium: Dr. W. Ransay and Franklin P. 
Evans. 

Lonpon INSTITUTION, at 7.—Whales: Prof. Flower. 


SUNDAY, DecemBER 23. 
Sunpay Lecrure Society, at 4.—Woman’s Place in Nature: Arthur 
Vicols. 
THURSDAY, DECEMBER 27. 
Lonpon INSTITUTION, at 7.—Water: Prof. Armstrong. 
Rovat INSTITUTION, at 3.—Alchemy (in relation to Modern Science): 
Prof. Dewar. 
FRIDAY, DecemBER 28. 
QuexetrT Microscopicat Cuvs, at 8. 
SATURDAY, DEcEMBER 29. 


RovaL INSTITUTION, at 3.—Alchemy (in relation to Modern Science): 
Prof. Dewar, 


LIGHTNING CONDUCTORS. 
SANDERSON & Co., 


SOLE INVENTORS AND MANUFACTURERS OF 
The PATENT INDESTRUCTIBLE SOLID COPPER TAPE LIGHT 
NING CONDUCTOR in Continuous Lengths without Joints, as supplied 
and fitted by them to the Royal Courts of Justice, Strand, the Royal Mint. 
&c. Manufacturers of ELECTRIC BELLS, BURGLAR and FIRE 
ALARMS, SPEAKING TUBES, &c. 


LEADENHALL HOUSE, 
1o1, Leadenhall Street, E.C. 














Nearly Ready, Post 8vo, Cloth, pp, xii. + 203. Price 5s. 


A BIBLIOGRAPHY of ELECTRICITY 
and MAGNETISM, 1860 to 1883. With special reference to Electro- 
technics. Compiled by G. MAY. Index by O. Satis, Ph.D. 

This is the first bibliography ever published of the Electric Sciences from 
1860 to 1883, and all who are interested in the subject will find in it a com- 
Plete list of the works on every branch of Electricity and Magnetism in 
almost every European language. 

London: TRUBNER & CO., Ludgate Hiil. 


DIAMONDS IN MATRIX. 





R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 


on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


12, FRITH STREET, SOHO, W. 





LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building frem the 

destructive effects of lightning. 


NEW ALI & Co.’Ss 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. 

R. S. NEWALL & CO., 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL: 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W.C. 


C. TISLEY @ Co 


S. 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits ....... 30/- each, 
With Adjustable Slits ... 40/- 4, 
Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 
Member of Council of Meteorological Society. 
Boscospet GARDENS, N.W., Septeniber 19, 1883. 
‘*T nave been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner.”” 


7o §. C. TISLEY & Co., 


172, BROMPTON Roap, S.W. 


ACCIDENTS !—64, CORNHILL. 
NO MAN IS SAFE FROM ACCIDENTS! 
WISE MEN INSURE AGAINST THEIR COST! 
Accidents by Land or Water insured against by the RAILWAY PAS 
SENGERS’ ASSURANCE COMPANY, the Oldest and Largest Com- 
pany, insuring against Accidents of all kinds. Subscribed Capital, 
£1,000,090. Paid-up Capital and Reserve, £250,000. Moderate Premiums. 
Bonus allowed to Insurers after Five Years. 
£1,840,000 
HAS BEEN PAID AS COMPENSATION. 
Apply to the Clerks at the Railway Stations, the Local Agents. or 
8, GRAND HOTEL BUILDINGS, CHARING CROSS, 
OR AT THE 
HEAD OFFICE—64, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary 


HOW & CO.’S 
Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Sections of Pitchstones. Obsidians, Granites. 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes 











| Andesites, Porphyrites, Rhyolites, Lavas. Ashes, Gneiss, Schists, Lime- 
| stones. &c.. price 1s. 6d. each. 


FARRINGDON STREET, Lonpon. 


JAMES HOW & CO., 73, 
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WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110, HIGH STREET; MANCHESTER SQUARE, LONDON, W. 
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May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 





MICRO-SLIDES FOR eee ae CLASSES 


Water-lily, showing Trichoblasts, highly polar, 5-Cover Slide, illustrating the Five Orders of th 
1s. 











r 
O | § ‘ Conifere: Foliage, 38.; Stems, 3s. 
Tropeolum tuberosum, fasciated stem, double a. } | ] Evrotium repens, showing Conidia-bearing 
, stained, 1s. / - ™ { Hyphae, Is. 
Fig, growing point, showing Meristem, 1s. O HS | } Ecidium tussilaginis, Vert. Sect., 1s. 
Liriodendron, transverse fibre of petiole, 1s. == Bracken, Apex of Rhizome, 1s. 
Collection of 25 Slides illustrating 25 different tissues, One Guinea. Catalogue Free by Post. Remittance with Order. 


B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 
NOW READY, No. 1V. JANUARY, Super xr Roy: al 8vo, Price SIXPENCE. 


Che English Fllustrated Magazine. 


Frontispiece—* MATTHEW ARNOLD.” 
ZIAD 74) Engraved by O. Lacour, from a Drawing by F. SANDYs. 
eo LAA |©)| DARTMOOR AND THE WALKHAM. 
a By F. Pottock. With Illustrations by L. R. O'BRIEN. 
THE PIANOFORTE AND ITS PRECURSORS. 
By A. J. Hipkins. With Illustrations by E. BurRNE-JONEs, A. Morrow, and Miss 
HIPKINS. 
FABLES FROM AASOP—THE HARES AND THE FROGS. 
Translated by ALFRED CALDECOTT, M.A. With Illustrations by RANDOLPH 
CALDECOTT. 
THE EMPEROR AND HIS MARSHAL. 
By ARCHIBALD ForseEs. With Illustrations by F. VILLIERS. 
MATTHEW ARNOLD. 
By HENRY JAMEs. 
RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NEW. 
By ARCHIBALD GEIKIE. With Illustrations. 
THE ARMOURER’S PRENTICES. 
By CHARLOTTE M. YonGE. Chapters VIII., IX., X. 


MACMILLAN & CO., Bedford Street, London. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 























MICHAEL FARADAY. HERMANN L, F. HELMHOLTZ. 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. | WILLIAM HARVEY. 

JOHN TYNDALL. SIR GEORGE B. AIRY. 

GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. 

SIR CHARLES LYELL. | JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES WHEATSTONE. RICHARD OWEN. 

SIR WYVILLE THOMSON. JAMES CLERK MAXWELL. 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. 
ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON, | ARTHUR CAYLEY. 


Proof impressions of these, printed on India pom may be had from the Publishers, price 5s. each, or 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s. od. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.0.0.’s payable to MACMILLAN & CO., 
OFFICE OF “N ATU RE, ” 29, BEDFORD STREET, STRAND. 


FOURTH EDITION, REVISED. 


A TEXT- BOOK OF PHYSIOLOGY. By Micuarx Fostsr, M.A. 
M.D., LL.D., F.R.S., Professor of Physiology in the University of Cambridge. With Illustrations, Fourth Edition, 
Revise. Medium 8vo. 215. 

**Dr, Foster has conbined in this work the conflicting desiderata in all text- books—comprehensiveness, brevity, and 
clearness. . . . After a careful perusal of the entire work we can confidently recommend it both to the student and to the 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 
whilst the arranger nent and the s style are alike excellent.”— 7he Lancet. 


MACMILLAN AND CO., LONDON. 
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Messrs. MACMILLAN & C0’S NEW BOOKS. 


A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, M.A., LL.D. 
Author of ‘‘The Making of England,” &c. With Portrait and Maps. Demy 8vo. 18s. 





“In no part of this volume is there the least failing in Mr. Green’s powers. The first chapter, written with 

his dying hand, is as vigorous and full of fire, as clear and firm and graphic, as anything he ever produced. . 

As to the general story of the conquest itself... it has never been so written before. In clearness, where the 

elements are so complicated, in mastery of all the conditions, and perfect acquaintance with all the materials, in 

realistic power and earnest truthfulness, it justifies the author’s own estimate of himself—that his powers were now 
only coming to their full strength.”— 77zmes. 

THE MAKING OF ENGLAND. With Maps. HISTORY OF THE ENGLISH PEOPLE. In 
8vo. 16s. 4vols. 8vo. 

4 SHORT HISTORY OF THE ENGLISH | Vout. I. Early England, 449-1071—Foreign Kings 
PEOPLE. With Coloured Maps, Genealogical Tables, | 1071-1214—The Charter, 1204-1291—The Parliament, 
and Chronological Annals. Crown 8vo. 8s. 6d. 95th 1307-1461. With Eight Coloured Maps. 8vo. 16s. 
Thousand, Vol. Il. The Monarchy, 1461-1540—The Reformation, 

READINGS IN ENGLISH HISTORY. Selected aC 
a a gee poe ggg ge yg” omg Vol. III. oe England, 1603-1660—T he Revolution, 
Cressy. Part II. From Cressy to Cromwell. Part III. 1660-1688, With Four Maps. &vo. 16s. 

From Cromwell to Balaklava. Vol. 1V. The Revolution, 1683-1760— Modern England, 

A SHORT GEOGRAPHY OF THE BRITISH 1760-1815. With Maps and Index. S8vo. 16s. 
ISLANDS. By JoHN RICHARD GREEN and ALICE Pes: us ; = : F 
STOPFORD GREEN. With Twenty-eight Maps. Feap. ESSAYS OF JOSEPH ADDISON. Chosen and 
Svo. 35. 6d. Edited by. 18mo. 45. 6d. [Golden Treasury Series. 


BY FRANCIS GAL TON, F.R.S 


RECORD OF FAMILY FACULTIES, consisting of Tabular Forms 


and Directions for entering Data, with an Explanatory Preface (also containing an offer of Prizes to the amount of 5001.). By 
FRANCIS GALTON, F.R.S,, Author of ‘ Hereditary Genius,” ‘‘ Inquiries into Human Development.” 4to. 2s. 6d. 


LIFE-HISTORY ALBUM, containing Tabular Forms and ‘Explanations. 


Prepared by direction of the Collective Investigation Committee of the British Medical Association, and edited by FRANCIS 
GALTON, F.R.S., Chairman of the Life-History Sub-Committee. 4to. 35. 6d. 





NEW BOOK BY HENRY JAMES. 


PORTRAITS OF PLACES. By Henry James, Author of “ The 


American,” ‘‘ The Europeans,” &c. Crown 8vo. 7s. 6d. 
MACMILLAN’S 4s. 6d. SERIES.—NEW VOLUMES. 


FELICITAS. A Tale of the German Migrations A.p. 476. By FELix 
DAHN. Translated by M.A.C.E. Crown 8vo. 4s. 67. 
CAMPING AMONG CANNIBALS. By ALFRED | THE MIZ MAZE; OR, THE WINKWORTH 
ST. JOHNSTON. Crown 8vo. 4s. 6d. ag Story in Letters by Nine Authors. Crown 
vo. 45. 


POPULAR EDITION, ONE SHILL ING. 
MEMOIR OF DANIEL MACMILLAN. By Tuomas Hugues, Q.C. 
Popular Edition. Paper Covers. Crown 8vo. Is. 
HOMES OF THE LONDON POOR. By Octavia Hix, Author 


of **Our Common Land” (consisting of Articles on Open Spaces and on Wise Charity), New Edition. Crown S8vo, 
sewed. Is, 





7 NEW BOOK OF TRAVEL. 
THE HIGH ALPS OF NEW ZEALAND,;; or, a Trip to the Glaciers of 


the Antipodes, with an Ascent of Mount Cook. By WILLIAM SPOT SWOOD GREEN, M.A., Member of the Engli 
Alpine Club, With Maps. Crown 8vo. 7s. 6d. 
MACMILLAN’S CLASSICAL LIBRARY.—NEW VOLUME. 


PLATO.—PHAEDO. Edited, with Introduction, Notes, and Appen- 
dices, by R. D, ARCHER-HIND, M.A., Fellow of Trinity College, Cambridge. Demy 8vo. 
AN ELEMENTARY TREATISE ON THE PLAN ETARY THEORY. 


By the late C. H. H. CHEYNE, M.A., F.R.A.S. With a Collection of Problems. Third Edition. Edited by Rev. A. 
FREEMAN, M.A., F.R.A.S. Crown 8vo. 7s. 6d. 


MACMILLAN AND CO., LONDON. 
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CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
100, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez /» situ. Marine and Freshwater Algz with Axtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 


_-:100, NEW BOND STREET, LONDON, W. 


13 GOLD TH t6 9 fi 15 SILVER 
weoacs. THE OTTO” GAS ENGINE, ‘“x:a:: 
OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed | 
to be 20 to 70°. less than in other | 
makes of Gas Engines. 


A few good Second-hand Engines of the Atmospheric | 
Type on Sale cheap; also a few Second-hand | 
Ottos, taken in exchange for larger sizes, are | 
now on offer. 


CROSSLEY BROS., Limited, 


Openshaw, Manchester. 


LONDON OFFICE : GLASGOW OFFICE: 
24, Poultry, E.C. 193, Sauchiehall St. 


HARVEY AND PEAR, 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINOS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 














Third Edition, with Numerous Illustrations and Diagrams, Feap. 8vo. 45. 6d, 


ELEMENTARY LESSONS 
ELECTRICITY AND MAGNETISM. 


BY SILVANUS P. THOMPSON, B.A., D.Sc. F.R.AS., 
Professor of Experimental Physics in University College, Bristol. 
MACMILLAN AND mY CO, LONDON. 


ok SUPPLY <A: SINGLE: WAGCH-AG- GRADE-PRICE}) - warcnes: 


LZ! TO & 100 
18-CARAT HALL-MARKED GOLD ALBERTS ) WoRKmaNsHIP| BOs PER 02 tic 


! 
9-CARAT HALL-ARKED GOLD ALBERTS) 'SSLYBCD-(E 9. ven gal I geLoeks oo: 
Cigaae 

















JEWELLERY & 
IamoND- “MERCHANTS 








By] WATCH & JEWELLERY REPAIRS. PROMPT & RELIABLE. 


























Printed hy R. Chay, Sons, AND Taytor, at 7 and 8. Bread Stree Hill, Quee een 1 Victoria Street, i in n the | City of London, ‘and publis shed by 
ACMILLAN AND Co., at the Office, 29 and 30, Redford Street, Covent Garden. —Tuurspay, UVecember 30, 1883 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE 


‘* To the solid ground 


Of Nature trusts the mind which builds for aye. 


No. 739, VoL. 29) 


THU RSD: AY, DECEMBER 


”"— WORDSWORTH 


[PRICE SIXPENCE 








Repnered as a 9 as a Newspaper at the Sanit Post t Office] 


THE “ LOISETTIAN. . 


SCHOOL OF MEMORY. 
INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
DISCONTINUITY CURED!!! 


A PHYSIOLOGICAL System, wholly unlike Mnemonics 


Dr. ANDREW WILSON, F. R.S.E., Editor of Health, says:—‘* Pr 
essor Loisette’s System is Physiological and Scientific 
ad after five months’ acquaintance with the “ Lo pis ttian’ 
ystem, he thus again writes in “ Health,” of September 14, 1833 
“Proressor LoiseTTe’s SysTEM OF MemoRY-T RAINING. he teply to 
imerous Correspondents, we beg to state that, from recent facts which have 
n2t) our knowledze, we are gratified in bei ng able to reindorse all that 
e formerly said in favour of this system of de veloping the recollective and 
lytical powers. Tne interest we take in Professor Loisette’s system is 


” 
egree ; TH 


unded on our appreciation of the literally marvellous results which, not 
ily in our own case, but in that of many others, have been attained under | 


is method of instruction. There can be no question of the soundness of 

2 principles on which the syst2m is founded, and we frankly regard such a 
aining as Mr. Loisette offers as one of the most important educational 
ivantages which it has been our lot to encounter.’ 


Any Book Mastered in Oxe Reading. 
‘ospectus post-free on application to Professor LOISETTE, 


37, NEW OXFORD STREET, LONDON. 


mnallcrigl ‘S& WEBPR’S 
—* 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 





WOOLY SY 


MA 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE. 


OXFORD STREET, WEST END; AND 


iANSION HOUSE BUILDINGS, CITY, 


LONDON. 


ANUFACTCRY—The Royal Plate and Cutlery Works. SHEFFIELD. 


[All Rights are Reserved 


[IADE. 


in the hi ghest 


Has a 4-wick Lamp, Double Combination Achromatic Front 
| Len es and Rack Adjustment, with Condensing Lenses, 4 inches 
in diameter. Complete in case, £3 15.5. Od. 

Illustrated Catalogue of Lanterns, price 6d. 


BROWNING, 
Optical and Physical Instr — Maker le H. M. Government, 
the Royal Observatory, & 
STRAND, LONDON, Ww. C. 


63, 
ESTABLISHED 100 YEARS, 


PrizE MEDAL, 1862. 


STANDARD METEOROLOGICAL INSTRUMENTS 


























Negretti & Zambra’s Horticnltura 
Self-Registering ee 
dilustrated Price Lists Post Free. 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 
To Har Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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MICROSCOPES. 
Uaeq::alled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48n, Tollington Road, Holloway, N., London 


“INTERNATIONAL HEALT 
EXHIBITION, 
LONDON, 1884. 


Patron, 
HER MOST GRACIOUS MAJESTY THE QUEEN. 
President, 

HIS ROYAL HIGHNESS THE PRINCE OF WALES, K.G. 
Chairman:—HIS GRACE THE DUKE OF BUCKINGHAM AND 
CHANDOS, G.C.S.1. 

Vice-Chairman :—SIR JAMES PAGET, Bart., F.R.S. 

Comprising HEALTH in relation to FOOD, DRESS, the DWELLING, 
the SCHOOL, and the WORKSHOP; and EDUCATION as far as relates 
t Apparatus used in Primary, Technical, and Art Schools. 

For full Particulars application should be made to the SECRETARY, 
International Health Exhibition, South Kensington, S.W. 


‘VICTORIA UNIVERSITY, 


MANCHESTER. 
DEGREES IN MEDICINE AND SURGERY. 

The Statutes and Regulations concerning Courses of Study and Examina- 
tions for these Degrees are now published, and can be obtained from the 
University Registrar. 

Full particulars as to Degrees in Arts, Science, and Law, together with 
Copies of the Charters, Examination Papers, &c., will be found in the 
‘**Calendar”’ (price 1s.), published by Messrs. Macmillan and Co., London, 
and Mr. J. E. Cornish, Piccadilly, Manchester. 

A, T. BENTLEY, M.A., Registrar 


- UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC AND INTERMEDIATE IN 


MEDICINE 
SPECIAL CLASSES for the July Examinations are held at ST. 
THOMAS’S HOSPITAL MEDICAL SCHOOL, Albert Embankment. 


Particulars may be obtained from the Secretary, Mr. G. RENDLE. 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8 and 9, YorK Pcace, Baker Street, W. 

LENT TERM will begin on THURSDAY, January 17, 1884. 

Mr. PICKERING will give a Course of Lectures on Organic Chemistry 
on Saturdays at 1.45 

Miss ALICE GARDNER will lecture on English, Greek, and Roman 
History. 

Mr. WOMACK will commence a Course of Lectures in Physics for the 


B.Sc. Examination. 
B. SHADWELL, Hon. Sec. 


HANDSOME NEW YEAR’S GIFTS. 
LONGFELLOW, EMERSON, & WHITTIER ILLUMINATED 
CALENDARS, with Choice Selections for every Day of the Year. 
Per post, 2s. 8a. each, or the three for 7s. 6d., from W. K. WILLCOX, 
2, St. Bride’s Avenue, Fleet Street, London. 

















VOYAGE ROUND the WORLD. A Game 
that combines good amusement with sound instruction. Price 21s. 
Carriage Free. P. PURFIELD & Co., St. Clement’s House, Lombard 
Street, City. Press Opinions on Application. 





PROFESSORS of BIOLOGY supplied with 
™ Specie WADE WILTON, Northfield Villas, Leeds. 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 
ALL COLLECTIONS LARGELY IMPROVED. 

Special Geological Collections for Students and Teachers, employed by all 
Lecturers and Teachers in Great Britain, obtained First-class AWARD at 
Sydney Exhibition. 

Collections at £2 2s., £1 1s., and ros. 6d. 

Collections of any magnitude can be arranged, and for any special pur- 
pose. See New Lists of Collections, Apparatus, Cabinets, &c., o' 


JAMES R. GREGORY, 
Geological Museum and Repository, 
88, CHARLOTTE STREET, FITZROY SQUARE, 


MICRO-PETROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava, Liparite, Napoleonite. Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachylite, Trachyte, &c., 1s. 6d. and as. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


&c. 
THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 








LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, JBIRMINGHA\ 
who has last week sent to his subscribers Spongilla fluviatilis, or Hyd; 
vulgaris, with drawing and description. He has also sent out Piscic 
geometrica, Argulus foliaceus, Raphidiophrys elegans, Cordylophora lacu.. 
tris, Clava squamata, Melicerta ringens, Stephanoceros Eichornii, Philodi; 
roseola, Glass Larva, &c. 

_ Weekly Announcements will be made in this place of Organisms T. } 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 13., 
or Twelve Tubes for 10s. 6d. 
Porifolio of Drawings, Nine Parts, 1s. each. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, hs 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 


12, FRITH STREET, SOHO, Ww. 
MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 


Catalogue Free. 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


~ SCIENTIFIC PRESENTS. 
NEW LIST of STANDARD COLLECTIONS 


FOR TEACHING 


GEOLOGY AND MINERALOGY, 
POST FREE. 


THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST AND MINERALOGIST, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Centur 
Collections may be seen and Orders deposited at the 
“EDUCATIONAL SUPPLY ASSOCIATION,” 42a, Hozzorn ViA1 
Also at 35, Great Russevy Street, W.C., near the British Museum 
~~ Orders promptly executed through all Agencies. 


~~ NON-MAGNETISABLE WATCHES 


WATCHES which cannot be ‘‘ MAGNETISED,”’ constructed: 
the recommendation of W. Crooxgs, Esq., F.R.S., and as exhibited att 
Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of t 
Royal Observatory, Greenwich. 

Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be converted to this plan. 


HOW & CO.’S 
Geological Transparencies for the Lantem 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granite: 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, ‘lrachyt 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Li 
stones, &c.. price 15. 6d. each, 
JAMES HOW & CO., 73, FARRINGDON STREET, Lonpow. 




















BOOKS (Second-hand, Miscellaneous), Re 
mainders, &.—C. HERBERT, English and Foreign Bookseller, 4 
Goswell Road, London, E.C. Catalogue free on receipt of T¥ 
Stamps. Libraries, Old Books, and Parchment purchased. 





On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CarRINGTON, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. | oun A. Powsr, M.D. 
Epwarp A. Firtcn, F.L.S . Jenner Weir, F.L.S. 
F. BucHANAN Wuire, M.D. : 
Contains Articles by well-krown Entomologists on all Branches of * 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Ment 
Lists of Duplicates and Desiderata. ; 
Numerous Woopcut ILLUSTRATIONS, to the printing of which especi 
attention is given, and occasional LirHoGRAPHED and Curomo-liT® 
GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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On the rst ot every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum. } 
ConTentTs:—Original Articles by leading Botanists.—Extracts, and | 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NE WMAN, & CO., 54. Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among | 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in | 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London, 


Irders payable to Charles Anderson, Jun., Edinburgh. 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; !oca! aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of snology. 
(here are occasional woodcuts. 

JOHN VAN VOORST, 1. Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W. Doucras, R. McLacuiany, F.R.S., 
E. C. Rvg, F.Z.S., E. Saunpers, F.L.S., and H. T. Stainton, F.R.S 
This Magazine, commenced in 1864, contains standard articles and notes | 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding | 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communieations, &c., should be sent to the Editors at the above | 
address. 


JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 
PERIODIC A. 

Annalen der Physik und Chemie. Heravsgegeben von 

G1LBERT (von 1799 bis 1824), von PoGGENDORFF (von 15. - bis 1870), von 
G. W1EDEMANN (seit 1877). Jahrlich 3 Bde. oder 12 Hefte 80. 
Beiblatter zu den Annalen der Physik und Chemie. Herausge- 
geben seit 1877 von G. u. E. WigpEMANN. Jahrlich r2Hefte. 8°. A716. 
Journal fiir praktische Chemie (von 1828 bis 1834 unter dem 
Titel: ‘‘ Journal fiir technische und Sconomische Chemie ’’) herausge- 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) herausegegeben von H. Kose und E. v. 
Jahrlich 2 Bande in 22 Heften. 8°. M 22. 
Vollstiindige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 
zugesandt. 
THE “HANSA” 
Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent 7, pom and drawings. Subscription 
at ~~ time ; preceding numbers of the year furnished subsequently. Price 
125. for twelve months. Advertisements 4d. a line widely spread _ by this 
paper; considerable abatement for 3, 6, 12 morths’ insertion. Business 
ng Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
.v. FreEDEN. M.R., Hamburg, Alexander Street. 8. 


HOLLOWAYS OINTMENT ieee 


For BAD BREASTS, OLD WOUNDS, and SORES. [If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, ond ail Skin Diseases it is unequalled, 


E.C. 
Money 














The volumes com- 











A CERTAIN 


LA SEMAINE FRANCAISE: 


| LA SEMAINE FRANCAISE.— 





16s. per Ann., aos. Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 
Herausgegeben von Dr. WitHetmM SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 
men Numbers may be had through any Foreign Bookseller. 1883 will com- 
mence the X VIth volume. 

Berlin : DU M IML ER, +77 Charlottenstrasse, S.W., and all Bookseller s s. 


LELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrés de I’électricité. 


Comité de nae a ARMENGAUD JEUNE, 
-résident 
A. BERTHON, BOREL, 





BOISTEL, F. 
R. de COULON, W. dc FONVIE LLE, L. MAICHE, 
A. de MERITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Six Months, tos, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BupGk Row, CANNON STREET, LONDON. 


‘Specimen Copy sent post free. ee 2 
a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2d., through Booksellers, and at 
the Railway Bookstalls. Office, 441. Strand, W.C 

LA SEMAINE FRANCAISE: fowena Francais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24¢.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. 5@. Prix 2d. 
chez tous les libraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. i 

“La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —Graphii 

LA SEMAINE FRANC: AISE.—“ The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many, households where French is cultivated. The printing is very well 
done.”’—Queen. 


Three Months 
Six * 
Twelve ,, 


Terms OF SUBSCRIPTION :— 


se 0. oO. payable to A. “‘Cristin. 
Publishing Office, 441, Strand, W.C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Lecensing, Legal, and Parliamentary Matters. 
Revigw oF THE Matt anp Hop TrapEs; AND WINE AND SPIRIT Trane 
Recorp. 
The ( rgan of the Country Brewers. 
“‘ The Brewers’ Guardian ’’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 
fices—s, Bond Court, Walbrook, London, E.C. 
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ELEMENTARY APPLIED MECHA. 


NICS. By THOMAS ALEXANDER, C.E., Professor of et 
in the Imperial College of Engineering, Tokei, Japan; and ARTHUR 
WATSON THOMSON, C.E., B.Sc., Professor of Engineering at the 
Royal College, Cirencester. Part II. TRANSVERSE STRESS ; upwards of 
150 Diagrams and 200 Examples carefully worked out; new and 
complete method for finding, at every point of a beam, the amount of the 
greatest hending moment and shearing force during the transit of any set 
of loads fixed relatively to one another—e.g. the wheels of a locomotive ; 
continuous beans, &c., &c. 

“The student who should carefully read it and conscientiously work 
through the examples, would acquire a knowledge, theoretically sound and 
practically useful, of this part of applied mechanics which he could not gain 
with the same labour anc i in the same time from any other book which tas 
been published on the subject."—Nature. 

MACMILLAN & CO., LONDON, 


“NATURE” SERIES.—NEW VOLUME. 

The CHEMISTRY of the SECONDARY 
BATTERIES of PLANT: and FAURE. By J. H. GLADSTONE, 
Ph.D., F.R.S., and ALFRED TRIBE, F.Inst.C., Lecturer on Che- 
mistry at’ Dulwich College. Crown 8vo. 2s. 6d 

MACMILLAN & CO., LONDON. 
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A MANUAL OF 
PHYSICAL & INORGANIC CHEMISTRY. 


By HENRY WATTS, B.A., F.R.S., 
Editor of the ‘* Fournal of the Chemical Society,” Author of ‘A Dictionary of Chemistry,” Se. 


With Coloured Plate of Spectra, and 150 Wood Engravings. 


Crown 8vo. 9s. 


*,* This work, founded on the well-known ‘‘ Manual of Chemistry” of the late Professor Fownes, is intended to offer to the 
Student commencing the study of Chemistry an outline of the general principles of that science, and a history of the more important 
among the very numerous bodies which Chemical Investigations have made known to us. 


Al 
ORGANIC CHEMISTRY; 


Engravings. Crown 8vo. 10s. 


Also, by PRoF, FOWNES and Mr. WATTS, 
or, Chemistry of the Carbon Compounds. 


Twelfth Edition. With 


London : J. & A. CHURCHILL, 11, New Burlington Street. 





With numerous Illustrations, Medium 8vo, Price 12s. 6d. 


A TEXT-BOOK OF 


PATHOLOGICAL 


ANATOMY AND 


PATHOGEN ESIS. 


BY ERNST ZIEGLER, 


Professor of Pathological Anatomy in the University of Tiibingen. 
TRANSLATED AND EDITED BY DONALD MACALISTER, M.A., M.B., M.R.C.P., 
Fellow and Medical Lecturer of St. John’s College, Cambridge. 


PART 


IL—GENERAL PATHOLOGICAL ANATOMY. 


MACMILLAN AND CO., LONDON. 





A BOOK FOR TEMPERANCE SOCIETIES. 


EVERYTHING POSSIBLE TO WILL ; 


OR, 
THE RESCUE OF A DRUNKARD. 
A TALE OF REAL LIFE. 
BY ELLEN E. ELLIS. 
Price 5s. 
A Copy of this Work has been accepted by Her Majesty the Queen. 
63, FLEET STREET, E.C. 








Now Ready, 4to, 6s. 
AN ALMANACK OF THE CHRISTIAN 
ERA. 


Containing a Legitimate Predicticn cf the Weather, Disasters by Wind 
and Rain, Shipwrecks and River Floods, Pregnostics of the Harvest, 
Havoc by Vermin and Infection, Famines and Panics, Electrical Dis- 
turbances, Calamities by Earthquakes and Volcanic Eruptions, with much 
that is important and curious. 


A Record of the Past and Glimpse into the Future, based cn 
SOLAR PHYSICS, 
By A. H. SWINTON, 
Author of ‘Insect Variety ” ; 


Londen: W. H. ALLEN & CO., 13, Waterloo Place. 


Member of several Learned Soc‘eties. 


By LIONEL S. BEALE, F.R.S., Professor 
of Medicine in King’s College, London. 
SLIGHT AILMENTS;; tteir Nature and Treatment. 5s. 


HOW to WORK with the MICROSCOPE. 100 Plates. 21s. (Harrisc: 
& S« ns.) 

The MICROSCOPE in MEDICINE. 8&6 Plates. ars. 

BIOPLASM: an Introduction to Medicine and Physiolcgy. ¢s. 6d. 


PROTOPLASM:; or, Matter and Life. [A New Edition preparing. 
DIAGNOSIS ard TREATMENT cf URINARY DISEASES. 

[Prefaring 
On LIFE and on VITAL ACTION. 5s. 


The MYSTERY of LIFE. 3s. €d. 

LIFE THEORIES and RELIGIOUS THOUGHT. 5s. €¢. 

‘lhe “‘MACHINERY” cf LIFE. 2s. 

DISEASE GERMS. (Soiled Ccpiescnly.) 8s. 6d. 

KIDNEY DISEASES, &c. [A New Edition preparing 


London: J. & A. CHURCHILL. 


Just Published, Price One Shilling. 


The RAINBAND: How to Observe it, and 
What to Expect from it. By HUGH ROBEKT MILL, B.Sc., F.C.S 
With Numerous I!lust-ations, ard a full description cf the method f 
Rain-predicting by mears of the Raintard as otserved in Hi’ger's 
smallest-s:zed Direct-Vision Pocket Spectrosccre. 

Con ‘ents.—Introduction—H ow to see the Raint and— What the Ra‘ntand 
is—How to use the Rainband—Graphical Rerresentation of Otservat:ons- 
Results of Rainband Predicting 
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J. M. Thomson. 
THURSDAY, JANvAky 3. 
Lonpon INSTITUTION, at 7.— How a Bone is Built: Dr. D. MacAlister. 
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Prof. Dewar. 
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DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 


by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almostinstantly Full Black. 
Dees not corrode Steel Pens. 
Iscleanly to use, and nct liable to Blot. 


Flcws easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 





Can te obtained in Lcndon, thrcugh Messrs. BarcLtay & Sons, Farring- 


F. Newrrry & Sons, ’Newg ate 
and to be had of all 


don Street ; W. Epwarps, (ld Change ; 
Street ; J. Austin & Ca, Duke Street, 
Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


FRY’S GOLD MEDAL, 


PARIS EXHIBITION. 


CO CO A In Packets and Tins. Pure 


Cocoa only, with the super- 
fluous oil extracted. 
“If properly prepared, there is no nicer 
or more wholescme preparation of 
cocoa.”"—Food, Water, and Air, 
Edited by Dr. Hassall. 


jJ. S. FRY & SONS, Bristol and London, 


Liverpool ; 





LIGHTNING CONDUCTORS. 


} Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper ot adequate size is the best 
of all appliances for the protection of every description of building frem the 

| destructive effects of lightning. 


NEWALL & Co.’sS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most beet ay ec most Effective, and also 
the Cheapest Conductor ever offered to the Publi 

It is simple in its applicatio n, no Insulators iain required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 
in any storm. 


R. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTOR Y—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
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Copy of an Unsolicited Testimonial from 
SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S 
Member of Council of Meteorological Society. 
Boscopet GARDENS, N.W., September 19, 1883. 
**T Have been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner.” 


7o §. C. TISLEY & Co., 


172, BROMPTON ROAD, S.W. 
LIGHTNING CONDUCTORS. 
SANDERSON & Co. 


E INVENTORS AND MANUFACTURERS OF 
The PATENT INDESTRUCTIBLE SOLID COPPER TAP E LIGH’ r 
NING CONDUCTOR in Continuous Lengths without Joints, as supplied 
and fitted by them to the Royal Courts of Justice, Strand. the Royal Mint. 
&e. Manufacturers of ELECTRIC BELLS. BURGLAR and FIRI 
ALARMS, SPEAKING T UBE S, &e. 
LEADENHALL HOU 
IoI, Leadenhall Street, E.C. 


JOHN 





sol 


SE, 





MACMILLAN 
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Professor of Experimental Physics in University College, Bristol. 
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EXPIRATION OF PARTNERSHIP. 
MR. J. C. STEVENS, 38, King Street, Covent Garden, London, has received instructions to offer for Sale by Private Centrac 
the Business and Stock, &c., of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, &c, 
carried on under the name of ALFRED APPS, at 433, Strand, London, s 
ALAN CHARLES BAGOT, Esq. Mr. STEVENS is authorised to issue Cards to Principals to view the Stock, &c., on Wednesdays, P 


11 a.m., when particulars will be given as to the Business transacted, &c. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, wW. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 188; 


HARVEYVT AND PEAS, 
[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINOS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits tun have appeared in the above Series. 
HERMANN L, F. HELMHOLTZ, 














MICHAEL FARADAY. l 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. 
JOHN TYNDALL. | SIR GEORGE B. AIRY. 
GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS, 


SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. 
ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISWOODE. 
SIR WILLIAM THOMSON. ARTHUR CAYLEY. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s. od. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.O.’s payable to MACMILLAN & CO., 


RICHARD OWEN. 
JAMES CLERK MAXWELL. 


NATURE [ Dec. 27, 188; 


4 


ince 1865, and for about seven years in partnership wit! 








OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
NOW READY, No. IV. JANUARY, Super Royal 8vo, Price SIXPENCE. 


The English Fllustrated Magazine. 


Frontispiece—* MATTHEW ARNOLD.” 
Engraved by O. Lacour, from a Drawing by F. SANDys. 
DARTMOOR AND THE WALKHAM. 
By F. Pottock. With Illustrations by L. R. O'BRIEN. 
THE PIANOFORTE AND ITS PRECURSORS. 
By A. J. Hiexins. With Illustrations by E. BurRNE-JoNEs, A. Morrow, and MI 
HIPKINS. 
FABLES FROM A2SOP—THE HARES AND THE FROGS. 
Translated by ALFRED CALDECOTT, M.A. With Illustrations by RANpoL?ii 
CALDECOTT. 
THE EMPEROR AND HIS MARSHAL. 
By ARCHIBALD Forses. With Illustrations by F. VILLIERs. 
MATTHEW ARNOLD. 
By HENRY JAMES. : 
RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NE\ 
By ARCHIBALD GEIKIE. With Illustrations, 
THE ARMOURER’S PRENTICES. 
By CHARLOTTE M. YoNGE. Chapters VIII., IX., X. 


MACMILLAN & CO., Bedford Street, London. 
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MANUALS FOR STUDENTS. 

A TREATISE ON CHEMISTRY. By Professors ROSCOE and SCHORLEMMER. Vols. I. 
and IJ.—INORGANIC CHEMISTRY. Vol. I—NON-METALLIC ELEMENTS. 21s. Vol. I]L—METALS, 2 Parts. 18s. each. 
Vol. I1J.—OrGANIC CHEMISTRY. Part I. 21s. Part II. in the Press, 

GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by F. j. BELL. Revised, 
with Preface, by Prof. E, RAY LANKESTER. Illustrated. 8vo. ats, 

A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. By 
Prof. ERNST ZIEGLER. Translated and Edited by DoNALD MACALIsTER, M.A., M.B., M.R.C.P. Illustrated. 8vo. 
Part I. GENERAL PATHOLOGICAL ANATOMY. 12s. 6d. Part II. in the Press. 


TEXT-BOOK OF PHYSIOLOGY. By Prof. MICHAEL FosTER, M.D.,F.R.S. Illustrated. 8vo. 215. 

A TREATISE ON EMBRYOLOGY. By F. M. BALFour, F.R.S. Illustrated. 2 Vols. 8vo. 
Vol. I. 185. Vol. IT. 21s. 

THE ELEMENTS OF EMBRYOLOGY. By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 


late F, M. bALFOUR, F.R.S. Second Edition, Revised. Edited by ADAM SEDGWIcK, M.A., and WALTER HEAPE, 
Illustrated. Crown 8vo, Ios. 6d. 
A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 
F.R.S, Illustrated. 8vo. Vol. I. 18s. [ Vol. Ll. in the press 
ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof. MICHAEL FosTER, M.D., F.R.S., 
and J. N. LANGLEY, B.A. Fifth Edition. Crown 8vo. 6s. 
A TEXT-BOOK OF GEOLOGY. By ARCHIBALD GEIKIE, LL.D., F.R.S. Illustrated. 28s. 
THE FERTILISATION OF ete By Prof. HERMANN MULLER. Translated and 
— by D’Arcy W. THOMPSON, Jun., B.A. With a Preface by CHARLES DARWIN, F.R.S. With IlIlustrations. 
Medium 8vo, 2Is. 


THE STUDENT’S FLORA OF THE BRITISH ISLANDS. By Sir J. D. Hooker, 
K.C.S.I., F.R.S, Globe 8vo. Ios. 6d. 
PHYSIOGRAPHY: an Introduction to the Study of Nature. By Prof. HuXLEy, P.R.S. 
With Illustrations, New and Cheaper Edition. Crown 8vo. 6s. 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERcY FARADAY 
FRANKLAND, Ph.D., B.Sc., / v4 S. Founded upon “ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. 
F. KROCKER, Crown 8vo. 9s. 
ELEMENTARY BIOLOGY. By Prof. HUXLEY, P.R.S., assisted by H. N. MARTIN, M.B., 
D.Sc. Crown 8vo, 6s. 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 42s. 6d. 
GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. Luiai 
COSSA,. With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 45. 6d. 
STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 6s. 
MANUAL OF POLITICAL ECONOMY. By Right Hon. H. FAWCETT, M.P., F.R.S. Cr. 8vo. 12s. 
ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. B. 
TYLOR, D.C.L., F.R.S. With Numerous Illustrations. Crown 8vo. 7s. 6d. 
MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON. Crown 8vo, 7s. 6d. 
A MANUAL OF ANCIENT GEOGRAPHY. From the German of Dr. H. KIEPERT. 5s. 


ELEMENTARY SCIENCE. 
AGRICULTURE. By HENRY TANNER, F.R.A.C. 35. 6d. 
ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6¢.—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By Prof. Roscoe, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 2s. 
CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. JONEs. Preface 
by Prof. ROSCOE. 2s. 6d. 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 3s. 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., D.Sc. 45. 6d. 
ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Day, M.A. Pott 8vo. 2s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, F.R.S. 35. 6d. 
PHYSIOLOGY. By Prof. HUXLEY, P.R.S. With Illustrations. 4s. 6¢.—Questions, Is. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWCETT. With Questions. 2s. 6d. 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6¢2.—Questions, 2s. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. ToDHUNTER, M.A., FERS. Part I.— 
PROPERTIES OF SOLID AND FLuID Bopies. 35. 6¢. Part II.—Sounp, LIGHT, AND HEAT. 35. 6d. 
PHYSICAL GEOGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6¢— Suction, Is. 6d. 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLarke, M.A, F.G.S., F.R.S. With Maps. 35. 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. With Illustrations. 35. 6d. 
STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustrations. 45. 6d. 
THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A.,and MARY P. MARSHALL. 2s. 6d. 
A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By JOHN RICHARD GREEN and 


ALICE STOPFORD GREEN. With Maps. 3s. 6d. 
MACMILLAN AND CO., LONDON. 
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Messrs. MACMILLAN & CO’S NEW BOOKS. 


THE CONQUEST OF ENGLAND. 


By JOHN “RICHARD GREEN, M.A., LL.D. 
Author of ‘‘The Making of England,” &c. With Portrait aud Maps. Demy 8vo. 18s. 








‘In no part of this volume is there the least failing in Mr. Green's powers. The first chapter, written with 
his dying hand, is as vigorous and full of fire, as clear and firm and graphic, as anything he ever produced. . 
As to the general story of the conquest itself... it has never been..so written before. In clearness, where the 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


_EDMUND WHEELER, 48n, T ollington Road, _ Holloway, London, N N. 





"BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8 and 9, York Prace, BAKER Srreet, W. 

LENT TERM will begin on THURSDAY, January 17. 

Mr. PICKERING will give a Course of Lectures on Organic Chemistry 
on Saturdays at 1.45 

— AL ICE GARDNER will lecture on English, Greek, and Roman 
Histo 

Mr. we Y)MACK will commence a Course of Lectures in Physics for the 


B.Sc. Examination. 
B. SHADWELL, Hon. Sec. 


PRELIMINARY SCIENTIFIC (M.B 
EXAMINATION. 


vray in pay oF LONDON. 

Instruction is given in*all the subjects of the above Examination at 
GUY’S HOSBTIAL dur faarths e Winter ar id Summer $ ions. The Class 
is not confined to St ts of the H spi ita . For further particulars apply to 
the Dean, Guy’s Ho al, Southwark, S.E. 


OWENS COLLEGE. MANCHESTER. 

The LENT TERM BEGINS on TUESDAY, January 

New Students — be ad 1 en Monday, from 11 to 4. 

Candidates mu not er fourteen yez and those under 
sixteen mae inseam uired te p present then selves on January 8, at 10.30 am., 
for Examination in En glis metic, an d Latin. 




















« Many cf the Classes provide Preparation in the Subjects of the following 
Examinations :— 
13 Victoria University.—Prelim = 1 Shang pone and Final Examina- 
; tions for Degrees in Arts, Science, anc ws (June and October) 
Ditto.—Entrance Arts Examination for Me. dical Degrees (June and 


October). 
University of London.—Matriculation Examination (June), and for 
Decrees in Arts and Science (July and October). 
Further particulars will be found in the Prospectus of the Arts, &c., 
Department, which will be forwarded on application. 


} ~~ OWENS COLLEGE. 
DEPARTMENT FOR WOMEN 
, Brunswick Street). 
The LENT TERM BEGINS on MONDAY, January 14. 
Students will be admitted on that day between the hours of 10 a.m. and 
2 p.m. Prospectuses of the Dey . tment will be forwarded on application. 
. HOL ME NICHOLSON, Registrar. 


GROSVENOR SCHOOL OF ARTS, 
16 and 17, NORTH AUDLEY STREET, W. 
Patrons.—His Grace the Duke oF WestMINSTER and R yal Academicians. 
‘Lhe Ladies’ Classes for the study of the Life-Model, Antique, Flower- 
painting from Nature, Landscape, &c., will be reopened JANUARY 8, 
1884. For further particulars address Miss DiGny WiLvtams (Princ ipal). — 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 
ALL COLLECTIONS LARGELY IMPROVED. 

Special Geological Collections for Students and Teachers, employed by all 
Lecturers and ‘Teachers in Great Britain, obtained Firsr-ctass Awarp at 
Sydney Exhibition. 

bp a ns at £2 28., £1 15., and 10s. 6 

Collections of any m agnitude can be arranged, and for any special pur- 
pose. See New Lists of Collections, Apparatus , Cabinets, &c., of 


‘ JAMES R. GREGORY, 
al Museum and Repositor 


‘ olog ic 
: 88, CHARLOTTE, STREET. FILEROY” ‘SQUARE. 


SCIENTIFIC PRESENTS. 
NEW LIST of STANDARD COLLECTIONS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 
THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST AND MINERALOGIST, 








Yollections may be seen and Orders dep< sited at the 
“EDUCATIONAL SUPPLY ASSOCIATION,” 42a, Hotborn Viapuct, 
Also at 35, GREAT Russet Street, W.C. , nex ur the B ritis h Museum 
Orders promptly executed throug zh all Agencies. 


DIAMONDS IN MATRIX. 


on sale Specimens of the at also Cut Precious Stones in all Colours. 
Precious Stor nes valued and bought. 
12, FRITH STREET, SOHO, W. 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHA\ 
who has last week sent to his sul scribers the Fairy Shrimp, Chirocepha] 
diaphanus, or Branchipus stagna'is, with sketch an d desc riptio n. He 
also sent out Volvox globator, Diaptromus castor, Canthocamptus minut 
Chydorus sphzericus, Glass Larva, Spongilla fluviatilis Cordylophora lac 
tris, Melicerta ringens, &c. 

Weekly Announcements will be made in this place of Organisms T. 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for 108. 6 
Portfolio of Drawings, Nine Parts, rs. each. 


PROFESSORS of BIOLOGY supplied with 


all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


MICRO-PETROLOGY. 

A large series of Rock Sections, comprising Anamesite, Aplite, Basal 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gn<iss, Granite, Gra 
Lava, Liparite, Napoleonite. Nephzlenite, Obsdian, Perthite, € 
Pitchstone, Porphyry, Phonclite, Quartzite, Rhyolite, Schorlite, Syenit: 
Tachylite, Trac hyte, &e., 1s. 6d. and 2s. each. Sections of Sedimentan 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz 


&c. 
; THOMAS D. RUSSELL. 
48, ESSEX STREET, STRAND, W.C. 


MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 

Catalogue Free. 

SAMUEL HENSON, 

277, STRAND, LONDON, 


4? 


Opposite Norfolk Street. 


















8 WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 


R. C. NOCKOLD, Di am nd land Uriental Stone Cutter and Dealer, has 


HOW & CO.’S 
| Geological Transparencies for the Lanter 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 

| HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6 
| MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Gr 
| Syenites, Diorites, Gabbros, Dolerites, Basalts, ° ‘achylites, ‘Trac 
| Andesites, Po phyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, 
| stones, &c.. price 1s. 6¢. each, 
JAMES HOw & CO., 73+ FarRIN NGDO STREET, Lox DON 


TRLECTRICITE 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes 


REVUE HEBDOMADAIRE, 


| Scientifique, illustrée, spéciale, seul journal tenant les lect 
| au courant de toutes les expositions électriques, et de tous 
progrés de l’électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 


*résident ; 
A. BERTHON, E. BOISTEL, F. BOREL, 
| R. de COULON, W. de FONVIELLE, L. = AICH! 
A. de ME RITENS, D. MONNIER, D. NAPOLI 
Subscription Yearly, 20s. ; Six Months, 1 
Agency for England and ela 
LE FEVRE AND CO., ENGINEERS, 
26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 
On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: | 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOM? 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
FrepveErick Bonp, F.Z.S. | Joun A. Powgr, M.D 
Epwarp A. Firtcn, F.L.S i J. Jenner Weir, F.L.5. 
F. Bu CHANAN Wurre, M.D. ‘ 
Contains Articles by well-known Entomologists on all Branc! es ‘ 
Science ; on Insects i injuri sus or beneficial to Farm or Garde 
Habits, Life-Histories; occurrence of Rarities, &c. ; there 
Lists of Duplicates and Desiderata. : a 
Numerous Woopcut ILtusTRATIONS, to the dcp of which espe 
| attention is ore. and occasional LirHoGRAPHED and CHr “ 
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THE CONQUEST OF ENGLAND 


By JOHN RICHARD GREEN, M.A., LL.D. 
Author of ‘*The Making of England,” &c. With Portrait and Maps. Demy 8vo. 18s. 


“It is nearly a year since we had to record the death of one of our most brilliant and promising writers. During 
the past twelve months Mr. Green’s work has received a searching and conscientious criticism on many hands ; and 
the result of this criticism bas been to assure him a place among historians likely to be read by posterity... . No 
previous writing of Mr. Green’s is more characteristic ag this _passage and some others here. ... « All is told with 
the brilliant suggestiv eness which must be familiar to Mr. Green’s readers. The book is one which every one should 
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comprehension of her characters, of what they will and will not do. . . . Her personal scenery is as real to the reader as if he stood 
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LIFE-HISTORY ALBUM: being a Personal Note Book, combining 
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| wh and confused subject. The excellence of the book as a survey of its subject can hardly be too well spoken of.” —Saturday 
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BOND STREET, W. RUBIES. 
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LOCKETS. 
WESLEY COLLEGE, SHEFFIELD. 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 

GOVERNOR AND CHAPLAIN : és Rev. W. H. DALLINGER, F.R.S., &c., &c. 

HEAD MASTER es H. M. SHERA, Esq., M.A., I.L.D. 
SECOND MASTER C. J. SCOTT, Esq., B.A., Scholar and Prizeman (Camb.). 
FIRST MATHEMATICAL MASTER sa oe THOS. ITUGH MILLER, Esq., B.A. (Camb.). 
And TWENTY ASSISTANT MASTERS and PROFESSORS. 
In addition to Classical, Mathematical, English, and Comwercial Subjects, BLOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Euro,e, Hebrew, and Syriac, Vocal and Instrumental Music, and Drawing are taught by Acco.nplisaed 
Professors. 
The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; ani give 
Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. : 
CHEMISTRY is tauzht by R. W. LANCASTER, Esq., B.A. (12t Class Nat. Science), Christ Church, Oxford. PHYSICS is 
taught by A. H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED worth, in the aggregate, 309/. a year. 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficiency. 
The COLLEGE reopens on THURSDAY, JANUARY 17, 1884. 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 


EXPIRATION OF PARTNERSHIP. 


MR. J. C. STEVENS, 38, King Street, Covent Garden, London, has received instructions to offer for Sale by Private Contract 
the Business and Stock, &c., of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, Xc., 
carried on under the name of ALFRED APPS, at 433, Strand, London, since 1865, and for about seven years in partnership with 
ALAN CHARLES BaGoT, Esq. Mr. STEVENS is authorised to issue Cards to Principals to view the Stock, &c., on Wednesdays, at 
II a.m., when particulars will be given as to the Business transacted, &c. 














Just Published, Price £2 10s. Just Published, Price One Shilling. 


PHILOSOPHICAL TRANSACTIONS. | The RAINBAND: How to Observe it, and 


ices Bicccttceca Deel 3ERT MILL, B.Sc., F.C.S 
The FELLOWS of the ROYAL SOCIETY are hereby informed that the Whette Rapest fom bh. By RO a waar ak ies eaaed a 
Second Part of the PHILOSOPHICAL TRANSACTIONS, Vol. 174, fot With Numerous Iliustratiens, and a ful ooo 2, aed Se te 
Seco ‘ o ¥ 4 by Nd, . ’ 2 é Satine they “ans a serve gers 
the year 1883, is now published, and ready for delivery on application ar ee oo e> oases. P 
the — of the Society in Burlington House, daily, between the hours of seaeh Recaiaonadon ocean Rainband—What the Rainband 
10 ane 4 WALTER WHITE is—How to use the Rainband—Graphical Representation of Observations— 
Assistant Secretary, R.S. | 


Results of Rainband Predicting. 


Burlington House. To be had fro n the Publisher, ADAM HILGER, 204, Stanhope Street 
N.W. 














“‘ Deserves the attention of all who have to teach or learn the elements of 


Mechanics. . . . An excellent conception.” —Westminster Review. | Now Ready, 4to, 6s. 


Crown 8vo, cloth, 4s. 6d. AN ALMANACK OF THE CHRISTIAN 

TDR ze ° | ERA. 
THE STU DENT S M ECHANICS ° | Containing a Legitimate Prediction of the Weather, Disasters by Wind 
An Introduction to the Study of Force and Motion. and Rain, Shipwrecks and River Floods, Prognostics of the Harvest 
By WALTER R, BROWNE, M.A., M.I.C.E., M.I.M.E., &c., 


Havoc by Vermin and Infection, Famines and Panics, Electrical Dis- 
Late Fellow of Trinity Co'lege, Cambridge. 


turbances, Calamities by Earthquakes and Volcanic Eruptions, with muc! 
| that isimportant and curious. 
| A Record of the Past and Glimpse into the Future, based on 
| SOLAR PHYSICS, 
By A. H. SWINTON, 
Author of ‘‘ Insect Variety” ; Member of several Learned Societies. 
London: W. H. ALLEN & CO., 13, Waterloo Place. 


With Appendix of Examples, Worked and Unworked. 


**'The successful prosecution of Mechanics depends mainly on the ob- 
taining a clear and th rough mastery of a few leading principles.”—Preface. 
“*Clear in style and practical in method, ‘The Student’s Mechanics’ is | 
cordially to be recommended from all points of view. . . . Will be of great | 
value to students.” —A theneum. } 

“ The merits of the work are especially conspicuous in its clearness and 
brevity.”"— Westminster Review. 

“Tam charmed with the work... . / An admirable supply of a really 
widespread want.”’—Rev W. B. DALLinGEr, Director of Science Classes, 
Wesiey College. 

London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


In 8vo, with 23 Woodcut Illustrations, Price 18s. 


THE ORIGIN OF CIVILISATION AND 
THE PRIMITIVE CONDITION OF MAN ; Mental and Social Con- 
dition of Savages. By Sir JOHN LUBBOCK, Bart., M.P., F.R.S 
&c., Author of “ Prehistoric Times.”” Fourth Edition, with numer 








pol means i omiecmatal —_ Additions. 
TAKING TIME BY TRANSIT . London: LONGMANS & CO. 
MANUAL otf the TRANSIT INSTRUMENT as used ee ee _ 
for obtaining Accurate Time. Crown 8vo. Price One Shilling. SUNBEAM TR KASURES.—A Description 
— of the NATURAL oe and other OBJECTS ~ = iw 
SS s Brassey to the International Fisheries Exhibition. y BRYCE- 
TRANSIT TABLES for 1884, giving the Transit of | Wight FZS.P.RGS, “All who have read the «Voyage 0 
! wenty Stars for every Evening in the Year. For popular use. Crown 


the Sunbeam’ should procure a copy.”” William Clowes and Sons, 
Limited, :3, Charing Cross, W.C. ‘ 
Copies cai. be had from BRYCE-WRIGHT, 204, Regent Street, W 


8vo. Price 2s. 6d. By LATIMER CLARK, M.1.C.E 
E. & F. N. SPON, 16, Chariag Cross, London, 
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SUBSCRIPTIONS TO “NATURE.” 


a «4 

Weetly 2. ws ws cee vce «+ BO 
Half-yearly. . . « © © © « « 14 6 
er ae a ce a 

To the United States, the Continent, and all places 

within the Postal Union :— p 
4. e 

oe a ee ee 
a a ee er ee 
a ee a ae a 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
i & 


One-Eighth Page, or Quarter Column. . . . 0 18 


eooOoaRn 


Quarter Page or Halfa Column, . . . . . I 15 
Half a Page, ora Column. ... i «= @¢ 3s 
Whole Page on « « © SC 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biarvy of Socicties 
LONDON 


THURSDAY, January 3. 
Lonpon INsTITUTION, at 7.— How a Bone is Built: Dr. D. MacAlister. 
Rovat. INSTITUTION, at 3.—Alchemy (in relation to Modern Science): 


Prof. Dewar. 
FRIDAY, JANvary 4. 
GEOLOGISTS’ ASSOCIATION, at 8.—On Fossil Plants: John Starkie Gardner, 


ait SATURDAY, Janvary 5. 
RovaL INSTITUTION, at 3—Alchemy (in relation to Modern Science): 


Prof. Dewar, 
SUNDAY, January 6. 
Sunpay Lecture Socigry, at 4.—Muhammedanism: Dr. Rhys Davids. 


MONDAY, Janvary 7. 








Rovat GEOGRAPHICAL Society, at 8.30.—Recent Explorations in the | 


Southern Alps of New Zealand: Rev. W. S. Green. 
Lorron INstiTUTION, at 5.—Arctic Siberia: H. Seebohm. 
SocieTy OF CHEMICAL INDUSTRY, at 8. 


LIGHTNING CONDUCTORS. 

Experience, accumulated since the time of Benjamin Franklin, proves 

conclusively that a Conductor made of Copper ot adequate size is the best 

of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALI & Co.’SsS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the wor! 
with unvarying success, is the most Trustworthy, most Effective, and alse 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it co:ts 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm. 
R. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS: 


i 
} 


| 172, 


ARISTOTEIIAN SociETy, at 8.—Newton’s Universal Spirit and Modern | 


Force: Charles Bray. 
Vicror1a INSTITUTE, at 8. 
TUESDAY, Janvary 8. 
Rovat InsTiTUTION, at 3.—Alchemy (in relation to Modern Science): 
Prof. Dewar. 


ANrHxovoiocicaL INsTITUTE, at 8.—On the Ethnology of the Congo and | 


South Western Africa: H. H. Johnston. 

Puotocrapuic Socikty, at 8. 

WEDNESDAY, JANvary 9g. 

Society oF Arts, at 7.—Crystals and Crystallisation: J. M. Thomson. 

GgoLogicat Society, at 8.—On the Volcanic Group of St. David’s: Rev. 
Prof. J. F. Blake, M.A.—On Further Discoveries of Vertebrate Remains 
in the Triassic Strata of the South Coast of Devonshire, between Budleigh 

~--Salterton and Sidmouth: A, C Metcalfe. 

Royat Microscoricat Society, at 8. 


THURSDAY, Janvary to. 

Roya Socigry, at 4.30. 

MaTHemaTICAL Socigty, at 8.—On the Induction of Electric Currents in 
Cylindrical and Spherical Conductors: Prof. H. Lamb.—Note on an Ex- 
tension of Pascal’s Theorem to Space of Three Dimensions, and on the 
Theory of Screws in Elliptic Space: A. Buchheim.—On Contacts and 
Isolation, a Problem in Permutations: H. Fortey. 

Lonpon INsTITUTION, at 7.—Celtic and Roman Britain: Alfred Tylor. 

Society oF TELEGRAPH ENGINEERS, at 8.—Inaugural Address: Prof. W. G. 
Adams, F.R.S. 

FRIDAY, JANvARY 11. 

QuexertT Microscopicat Cusp, at 8. 





MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 





British), FOSSIL REMAINS, MINERALS, ROCKS, | 





ILLUSTRATED, CLASSIFIED, DESCRIPT}\ » 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN j.GRiFF1N AND DUNS, 22, GARKICK STREET, 
LONDON, W.C. 


5, G. TISLEY & 
OPTICIANS, 
BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits ... ... ... 30/- each, 
With Adjustable Slits ... 40/- 55 
Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 
Member of Council of Meteorological Society. 
BoscoBst GAKkDENS, N.W., September 19, 1883. 
**T nave been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner.”” 


Zo §. C. TISLEY & Co., 


172, BROMPTON ROAD, S.W. 
LIGHTNING CONDUCTORS. 
SANDERSON & Co. 


SOLE INVENTORS AND MANUFACTURERS OF 
The PATENT INDESTRUCTIBLE SOLID COPPER TAPE LIGHT 
NING CONDUCTOR in Continuous _engths without Joints, as supplied 
and fitted by them to the Royal Courts of Justice, Strand, the Royal Mint 
&c. Manufacturers of ELECTRIC BELL3. BURGLAR and FIRF 
ALARMS, SPEAKING TUBES, &c. 
LEADENHALL HOUSE, 
to1, Leadenhall Street, E.C. 


VOYAGE ROUND the WORLD. A Game 
that combines good amusement with sound instruction. Price 215 
Carriage Free. P. PURFIELD & C»., St. Clement’s House, Lombar 
Street, City. Press Opinions on Application. 





“2 














MARINE ZOOLOGY, &c., &c., &c. 
THIS 


MOLLOWAYS PILLS [>= 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequailed in Female Complaints. 








| 


THE “HANSA” 
Published since 1864 in Hamburg, is the only independent professiona! 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 


12s. for twelve months. Advertisements 4d. a line widely spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Edited by 


ce: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. 
W. v. Freeven. M.R., Hamburg, Alexander Street. 8. 
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MANUALS FOR STUDENTS. 

A TREATISE ON CHEMISTRY. By Professurs ROSCOE and SCHORLEMMER. Vols. I, 
and IJ].—INORGANIC CHEMISTRY. Vol. I.—NON-METALLIC ELEMENTS. 21s. Vol, II.—METALS, 2 Parts. 18s. each, 
Vol. I1J.—OrGANIC CHEMISTRY. Part I, 215. Part II. in the Press. 

GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by F. J. BELL. Revised, 
with Preface, by Prof. E. RAY LANKESTER. Illustrated. S8vo. ais. 

A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. _ By 
Prof. ERNST ZIEGLER. Translated and Edited by DoNALD MACALISTER, M.A., M.B., M.R.C,P. Illustrated. 8vo, 
Part I. GENERAL PATHOLOGICAL ANATOMY. 12s, 6d. Part II. in the Press. 

TEXT-BOOK OF PHYSIOLOGY. By Prof. MICHAEL FosTER, M.D.,F.R.S. Illustrated. 8vo. 215, 

A TREATISE ON EMBRYOLOGY. By F. M. BALFour, F.R.S. Illustrated. 2 Vols. 8vo, 
Vol. I. 18s. Vol. IT. 21s. 

THE ELEMENTS OF EMBRYOLOGY. By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 
late F, M. BALFOUR, F.R.S. Second Edition, Revised. Edited by ADAM SEDGWICK, M.A., and WALTER HEApE, 
Illustrated. Crown 8vo, Ios. 6d. 

A TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE, 
F.R.S. Illustrated. 8vo. Vol. I. 18s. [ Vol. 11. in the press. 

ELEMENTARY PRACTICAL PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., F.R.S., 
and J. N. LANGLEY, B.A. Fifth Edition. Crown 8vo. 6s. 

A TEXT-BOOK OF GEOLOGY. By ARCHIBALD GEIKIE, LL.D., F.R.S. Illustrated. 28s. 

THE FERTILISATION OF FLOWERS. By Prof. HERMANN MULLER. Translated and 

Edited by D’Arcy W. THompsoN, Jun., B.A. With a Preface by CHARLES DARWIN, F.R.S. With Illustrations, 
Medium Svo. 2Is. 

THE STUDENT’S FLORA OF THE BRITISH ISLANDS. By Sir J. D. HOOKER, 
K.C.S.I1., F.R.S. Globe 8vo. tos. 6d. 

PHYSIOGRAPHY: an Introduction to the Study of Nature. By Prof. HUXLEY, P.R.S, 
With Illustrations, New and Cheaper Edition, Crown 8vo. 6s. 

AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERCY FARADAY 

FRANKLAND, Ph.D., B.Sc., F.C.S. Founded upon “ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. F. 
F. KROCKER. Crown 8vo. 7s. 6d. 

ELEMENTARY BIOLOGY. By Prof. HUXLEy, P.R.S., assisted by H. N. MARTIN, M.B,, 
D.Sc. Crown 8vo. 6s. 

THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 12s, 6d. 

GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. Lvic! 
COSSA. With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 6s. 

MANUAL OF POLITICAL ECONOMY. By Right Hon. H. FAWCETT, M.P., F.R.S. Cr. 8vo. 12s. 

ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. B. 
TYLOR, D.C.L., F.R.S. With Numerous Illustrations, Crown 8vo. 7s. 6d. 

MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON. Crown 8vo. 7s. 6a. 

A MANUAL OF ANCIENT GEOGRAPHY. From the German of Dr. H. KIEPERT. 5s. 


ELEMENTARYTY SCIENCE. 
AGRICULTURE. By HENRY TANNER, F.R.A.C. 35. 6d. 
ASTRONOMY. By J. N. Lockyer, F.R.S. With Illustrations, 5s. 6¢.—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By Prof. Roscor, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 2s. 
CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. JONEs. Preface 
by Prof. ROSCOE. 2s. 67. 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 3s. 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., D.Sc. 4s. 6d. 
ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Day, M.A. Pott 8vo. 2s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, F.R.S. 3s. 6a. 
PHYSIOLOGY. By Prof. HUXLEY, P.R.S. With Illustrations. 4s. 6¢.—Questions, Is. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWcETT. With Questions, 2s. 6d. 
PHYSICS. By Prof. B, STEWART, F.R.S. With Illustrations. 4s. 6¢—Questions, 2s. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.R.S. Part I— 
PROPERTIES OF SOLID AND FLuIp Bopigs, 3s. 6d. Part Il.—Sounp, LIGHT, AND HEAT. 3s. 6d. 
PHYSICAL GEOGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6¢— Questions, Is. 6d. 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S., F.R.S. With Maps. 3s. 
SOUND: an Elementary Treatise on. By Dr. W. H. STONE. With Illustrations. 35. 6d. 
STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustrations. 45. 6d. 

THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A.,and MARY P. MARSHALL. 2s. 6d 
A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By JOHN RICHARD GREEN and 
ALICE STOPFORD GREEN. With Maps. 3s. 6d. 
MACMILLAN AND CO., 
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HARVEWYVT AND PEAEB, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
BEAK STREET, REGENT STREET, LONDON, W. 


NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINDS. 


PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers. 





ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 


Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 





May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1233 
NOW READY, No. IV. JANUARY, Super Royal 8vo, Price SIXPENCE. 


The English Fllustrated Magazine. 











sates sonra MATTHEW ARNOLD.” 
Engraved by O. Lacour, froma Drawing by F. SANDYs. 
DARTMOOR AND THE WALKHAM. 
By F. Pottock. With Illustrations by L. R. O'BRIEN 
THE PIANOFORTE AND ITS PRECURSORS. 
By A. J. Hipkins. With Illustrations by E. BurNE-Jones, A. Morrow, and Miss 


“HIPKIXs. 

FABLES FROM 4“SOP—THE HARES AND THE FROGS. 
Translated i ALFRED CALDECOTT, M.A. With Illustrations by RANDOLPH 
CALDECOTT. 


THE EMPEROR AND HIS MARSHAL. 
By ARCHIBALD Forses. With Illustrations by F. VILLTERs. 
MATTHEW ARNOLD. 
By HENRY JAMEs. 
RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NEW. 
By ARCHIBALD GEIKIE. With Illustrations, 
THE ARMOURER’S PRENTICES. 
By CHARLOTTE M. YoNGE. Chapters VIII., IX., X. 


MACMILLAN & CO., Bedford Street, London. 





LA SEMAINE FRANGAISE: a Weekly THE ENTOMOLOGIST’S MONTHLY 


Newspaper and Review in tre French Language. Politics, Literature, 
Price 2¢., through Booksellers, and at 


Science, 


Art, Varietie 


the Railway Bookstal ils. 


LA SEMAINE 


l’Angleterre : Politiq: 


, Notes. 
Office, 


a fice, 441. Strand, W.C. 
FRANCAISE: Journal Francais pour | gC" Rye, F.ZS., E. Savnpers, F.L.S., and H. T. Stainton, F.R.S 


MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
—— by C. G. Barrerr, J. W. Dovetas, R. McLacutan, F.R.S 


Littérature, Sciences, Arts, Variétés, Nouvelles, This Magazine, commenced in 1864, contains standard articles and note: 















et Notes Un exen Siabe par la poste, 2}¢.. en tim poste. Aby nNn€- | on all subjects connected with Entomology. and especially on the Insects of 
ment fran 10 F par la poste—un an, tos. 10d. ; six sd. Prix 2d. | the British Isles. 
poy les 11 pony ay pe & og chemins fer. On s'abonne _ Subscripti: m—Six Shillings per Volume, post free. The volumes com 
aux Oureaux, Ee trand, Londres : nence with the June number in each year. 
LA SEMAINE F R ANC AISE.—“‘La Semaine Fran- Vols. I. to gp ater bound in doth may be obtained by purchasers ct 
gaise” has been brought out in London for the ber 10se English the entire set to date, at the increased price of ros. each; the succeeding 
ay wish to stu ly contemporary Fre rom all points of | vols. may be had separately or together, at 75. oe 
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yw nerits success. 








‘ir re vo ng to one particul: 





ur Gallic print. London: JOHN VAN VOORST, . Paternoster Row. 
N.B.—Communications, &c., should be a to the Editors st the above 


LA. ‘SE SMAINE FRANCA. Sa, "The pains tallies | sken 


is are full of good things. . . . 
of the best papers published in 
and be 


with the character of it, 
many households where French is cultivated. The printing is very well Landowners, Farmers, Resident Agents, and others interested in the 
done.”’—Queen. 





ve it will be highly vz alued in ‘all those the only Agricultural Jou aroal i in Scotland, circu lates extensive'y among 


It wiil be far better for most than aay NORTH BRITISH AGRICULTURIST. 


Paris itself. We are much } eased 


g 


management of land throughout the United Kingdom. 








TERMS OF SUBSCRIPTION :— s. d. The AGRICULTURIST is published every Wednesday afternoon in 
Three Months oe oe 9 time for the evening mails, and contains Reports of all the principal British 

a s 5 and Irish Markets of the week. 
Twelve ,, ts ‘ os oo o To 10 The special attention of Land Agents is directe dtothe AGRICULTURIST 
P.O.O. payable to A. CrisTIn. as one of the best existing Papers for Advertising Farms tobe Let and Estates 

} i i yr rH > Str: } J . for Ss; ale. 
we staking Oftice, i SRE, W.C. Advertisers addressing themselves to Farm ers will find the AGRICUL- 
ce t TURIST a first-class me m for reaching that Class. 
On the 1st ot every Month. Price 32. By post 34 Annual Subscription, payable in advance, 45. 


JOURN AL OF eae Offices—377, High St., Edinburgh ; and 145, Que en Victoria St - 


BRITISH AND FOREIGN M, 





A 
yney Orders payal as to Charles An ao = “ Edinburgh. 


Edited by Jamrs Britren, F.L.S.. Britis h Mt 1seum 


CONTENTS 


otices of Books and Mem« 


Proceedings 


Price 1s. 3a. 


WEST, NEWMAN, & CO., 54, Hatton Garden, E.C MACMILLAN & CO., London 


London: 





—-Original Articles by leading Botanists.—Extracts, and - ; 
pe dadlea ix Pian leaded Bowe. CONIC SECTIONS. “By Charles Smith, 
of Societies M.A.. wan f Sidney Sussex C dge. Crown 
Subscription for One Year, payable in advance, r2s. Bvo. 75. 6 e 
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CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
100, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 
Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
‘ Diatomacez 7‘ situ. Marine and Freshwater Algze with Axtheridia and Tetraspores. 
ILLUSTRATED CATALOGUE, 2s. 


100, NEW BOND STREET, LONDON, wW. 


‘Is as nearly tasteless as Cod- Liver - 
k 3 can be.”—Zancct. 
\ 5 ‘*No nauseous eructations follow | 


it is swallowed.” —Medical Press. 


29 
It can be borne and digested by the | 
“Perfécted most delicate ; is the ONLY OIL which does | THE SPECIFIC FOR 


no: ‘‘repeat ;” and for these reasons the 

\ most «fficacious kind in use. In capsuled | 
bottles only, at 1/4, 2/6, 4/9, and 9/- a 
Sold everywhere. In bottles at 2 2/9» 4/6, and 11/-, 


‘eons, THE “OTTO” GAS ENGINE, “eats. 
MEDALS. MEDALS. 
OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70°), less than in other 
makes of Gas Engines. 

A few good Second-hand Engines of the Atmospheric 
Type on Sale cheap; also a few Second-hand 
Ottos, taken in exchange for larger sizes, are 
now on offer. 


CROSSLEY BROS., Limited, 


Openshaw, Manchester. 


LONDON OFFICE GLASGOW OFFICE: 
24, Poultry, E.C. 193, Sauchiehall St. 




















* As Wine in Bottles at 3s., 5s., and 9s. ; esas, 2s. 6d, 

0 and 4s, 6d.; Globules, 2s, 3s. 6d., and 6s, 6d.; an 
Powder, as “Medicinal Pepsine,” at 8. 6d, and 4s. : > and 

‘* Porci,” a more concentrated preparation than the Medicinal, 

Preparations of at 4s, 6d, each. 


SOLD BY ALL CHEMISTS. 
The popularity Pepsine has acquired 
as almost as specific for chronic dyspepsia, PEPSINE 
indigestion, &c., is due to the fact that 


it is the nearest possible production of the 






























mak Uduencie tek cee Highly recommended by the 
rious manufactures that have been issued 
from time to time ; itis therefore neces- 
MORSON & SON, Southampton Row, Russell Sq., London. 
es: SUPPLY -A SINGLE: WAGCH-AG- GRADE-PRICE}} - warcnes 
d (ine Z be ILLUSTRATED WATCH PAMPHLET FREE ON APPLICATION. JEWELLERY & 
[13 cnuach-s* LIVERPOOL | [Pee eemeatepaemmeT|| WATCH & JEWELLERY REPAIRS. PROMPT & RELIABLE,| j2.4° — 


inventions of a like nature, Pepsine has Medical Profession for 
wy as a guarantee of its efficacy to see 
eee Lato ¥ 190 
IB‘CARAT HALL-MARKED GOLD ALBERTS 7 oe PER 02 — 
Printed by R. Cray. AY, “Sos oNS, AND TAYLOR, at 7 ‘and 8. “Bread Street Hill. Queen Vic storia Street, in ‘the City of Lon n, and cal lished by 


been not slightly discredited by the spu- 
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MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 
Catalogue Free. 
SAMUEL HENSON, 
277, STRAND, LONDON, 
__ Opposit site 2 Norfolk _Street. 


NEW LIST (Just o out). 
STANDARD COLLECTIONS AND 
APPARATUS 


FOR TEACHING 

GEOLOGY AND MINERALOGY, 

POST FREE. 
has been specially prepared as a Guide for 
Sc [ENCE Posies HERS d SCHOVOLMASTERS of Great Britain. 
I: tains most valuable information. Arpry EarLy 

THOMAS J. DOWNING, 

PRACTICAL GEOLOGIST & MINERALOGIST, 

33, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 
and through all Agencies. 
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MICRO-PETROLOGY. 
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Lava, Liparite, Napoleonite. Nephzlenite, Obsidian, Perthite, Pikrite, 
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Tachylite, Trachyte, &c., rs. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiz, 


” THOMAS D. RUSSELL, 


43. ESSEX STREET, STRAND, W.C. 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ** MAGNETISED,”’ constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 

m. DENT & CO., Makers of the Primary Standard Timekeeper of the 

al Observatory, Greenwich. 
re Addresses :—6z, Strand, and 34, Royal Exchange, London. 
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HOW & CO.’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 
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HOW & CO’S POCKET MICROSCOPE — 8s. 6a. 
MICRO-PETROLOGY.—Sections of Pitchstones , Granites 
Sye , Diorites, Gabbros, Dolerites, Basalt ites, Trachytes, 
, Porphyrites, Rhyolites, Lavas, 3 Schists, Lime- 
st &c.. price rs. 6d. each, 
JAMES HOW & CO., 73, FARRINGDO STREET, Lonvon. 


On the rst ot every Month, 7? Sixpence. 


THE NTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. Carrincton, 

With the Assistance of 
Freperick Bono, F.Z.S. | Joun A. Powrr, M.D. 
Epwarp A. Fitcu, F.LS J. Jenner Weir, F.L.S. 
F. Buchanan Wutrte, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes cn 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous WoopcuT ILLUSTRATIONS, to the printing of which especia! 
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GRAPHED PLATE: 

SIMPRIN, MARSHALT,, & CO., Stationers’ Hall Court 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among | 


Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in | 


time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 


The special attention of Land Agents is directed tothe AGRICULTURIST | 
as one of the best existing Papers for Advertising Farms tobe Let and Estates | 


for Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 34¢. Annual Subscription, payable in advance, r4s. 
E Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London, 
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Money Orders payable to Charles Anderson, Jun., Edinburgh. 
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S. T. PRESTON. ORIGINAL ESSAYS. 


| 
I On the Social Rel aticns of the Sexes cience and Seetar as 
Religion. 3. (nthe Scientific Basis of Personal Responsibility, 
| By S. TOLVER PRESTON, Esq 
! 
| WILLIAMS & NORGATE, Her Street, Covent Garde 
| Londen; and 2 . South Fred leri ‘ek § Street, Edin urgh. 
| oi wbeksaeee ies 
| By LIONEL S. BEALE, F.B:S:, Professor 
] of Medicine in King’s College, Londor 
eesti iam, oh eir Nature and Treatment. 
HOW to WORK with the MIC ROSCUPE 100 Plates. 21s. (Harrison 
| & Sons.) 
The MICROSCOPE in ME DICINI § Plates. 21 
| BIOPLASM: an Introduction to _ cine and 1 Phys . gy. 65. 6d. 
{ PROTOPL ASM: or, Matt er and Li Edition preparing 


DIAGNOSIS and TREATMENT of - R INARY DISEASE , 





On LIFE and 

The MYSTER\ of LIFE 

LIFE THEORIES and RELIG 1s 
The “MACHINERY” of LIFE 
DISEASE GERMS. (Soiled Cepies cnly.) 


KIDNEY DISEASES, & A New Edition 
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London: J. & A. CHURCHILI 


R. FRIEDLANDER & SOHN, 





NATURAL HISTORY BOOKSELLERS, 
Berlin (Germany) N.W., Carlstr 
Ar blishing since 1379, every Fortnight, 
NATUR.© Nov ITATES: NATURAL HISTORY NEWS. 
Bibliographic List of the Current Literature of all Nations o1 
poet History and Exact Sciences. 
Price 4s. per year (25 numbers) | free. Specimen Number gratis or 
a applicat 


‘THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. a J. W. Dovetas, R. McLacuuan, F.R.S., 
. C. Rvs, F.Z.S., E. Saunpgrs, F.L.S , and H. T. Sta:nton, F.R.S 

This Magazine, rine a in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bou nd in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. mg 

London: JOHN VAN V( )ORST, » Paternoster Row. 

N.B.—Communications, &c., should be ae to the Editors at the above 


address. 
LA SEMAINE FRANGAISE : a Weekly 
Politics, Literature, 


Newspaper and Review in tre French Language. 
Science, Art. Varieties, Notes. Price 2, through Booksellers, and at 
the Railway Bookstalls. Office, 441. Strand, W.C. 


The volumes com- 





LA SEMAINE PRANGAISE : Journal Francais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles 
et Notes Un exemplaire par la poste. ntimbres poste. Abonne- 
ment franco par la poste—un an, 1 xt ss. sd. Prix 2¢ 
. 1e2 tous les a og et aux gares ies chemins de fer. On pie wath 
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tA ‘SE MAIN TE “F R: ANC AISE. 
caise’ has been brought out in Lond 
readers who may wish to study cont 
view, instead of confining their - 
It certainly merits success.”"-—G 

LA SEMAINE FRANC Ais e. 
us are full of good things . It wiil be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all the se 
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‘La Semaine Fran- 

for the benefit of those English 
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é » particular Gallic print 









ee numbers before 


many households where French is cultivated. The printing is very we! 
done.”’—Qxee 
Terms oF SUBSCRIPTION :— s. @. 
Three Months ; 29 
Six ra one eee ose os eee eos 5 5 
Twelve ., ‘a a no nae nae ~ te * 


P.O.O. payable to A. CrIsTIN 
Publishing Office, 441, Strand, 


wW.c. 


On the rst of every Month. 


JOURNAL OF BOTANY, 

| BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by lead jing Botanists.— Extracts, and 

Notices of Books and Memoirs.—Articles in Journals.—Botanical News. — 

Proceedings of Societies. 


Price rs 3a. Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & CO., s4, Hatton Garden, E.C 
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MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


BOND STREET, W. 
_LONDON, CEYLON, JAPAN. 


DIAMONDS. 
SAPPHIRES. 
CATSEYES. 
RUBIES. 
PEARLS. 
SHEFFIELD. 





(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 


Gevannen AND CHAPLAIN 
HEAD MASTER aa 
SECOND MASTER poe C. J. SCOTT, 
FIRST MATHEMATICAL MASTER 
And TWENTY AS STS TAN i 


In addition to Classical, Mathematical, English, and Commercial Subjects, 
Modern Languages of Euro,e, Hebrew, and Syriac, Vocal and Ins trumental Music, and. Drawing 


iis Rev. W. H. DALLINGER, F.R.S., &c., &c. 
“H. M. SHERA, Esq., M.A., 


LL.D. 

Esq., B A., Scholar and Prizeman (Camb.). 

THOS. HUGH MILLER, Esq., B.A. (Camb.). 
MASTERS and PROFESSORS. 
BIOLOGY, PHYSICS, and CHEMISTRY, the 
are taught by Accomplished 


Professors, 


The Rev. W. H. DALLINGER, F.R.S., 
Weekly Lectures and Class Instruction in P 
CHEMISTRY is tauzht by R. W. LANCASTER, Esq., B.A. 


taught by A. H. ALLEN, Esq., F.C.S. 


has undertaken the PROFESSORSHIP of NATURAL SCIENCE; 


and gives 
RACTICAL ZOOLOGY, BOTANY, &c. 


(1st Class Nat. Science), Christ Church, Oxforl. PHYSICS is 


SCHOL ARSHIPS are AWARDED worth, in the aggregate, 300/. a year. 


The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent “efficiency. 


The COLLEGE reopens on TH 


URSDAY, JANUARY 17, 1884. 


PROSPECTUSES may be obtained by Application to the GOVERNOR or WE. AD MASTER. 





AN THROPOLOGY.—A Course of -Six Lec- 
tures on PRIMITIVE MAN will be delivered by Mr. SYDNEY B. J. 
SKERUCHLEY, F.G.S., M.A.I., at South Place Institute, Finsbury. 
on tUESDAY EVENINGS, at 8 o'clock. Subjects: January 22. 
Flint and its Connections with Man’s History, January 29. The Two 
Stone Ag Febru The People of the River Drifts. February 
12. The ” Pp. ople of t Cave February 19 Man and the Glacial 
Ep ch. February af “M: an’s Pr »bable Origin. ‘lickets for the Course, 

Working-Men’s ‘Tickets, 15s 
CONRAD THIES, Hon. Sec 
76, Graham Road, Hackney, EF. 


Just Published, Price One Shilling. 

The RAINBAND: How to Observe it, and 

What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S. 

With Numerous I!lustrations, and a full description of the method of 

Rain-predicting by means of the Rainband as observed in Hilger’s 
smallest-s.zed Direct-Vision Pocket Spectroscope. 

Contents Inte duction— How to see the Rainband—What the Rainband 
rs—How to use the Rainb: wnd—Grap hical Representation of Observations— 
Results of ees Predicting 

en had fron the Publi om ADAM HILGER, 204, 


Stanhope Street 


TAIN ‘TIME BY — — 
MANUAL oi th? TRANSIT INSTRUMENT as used 


Crown 8vo. Price (ne Shilling. 


TRANSIT TABLES for 1884, , giving the Transit of 


Iwenty Stars every Evening in the Year. For popular use. Crown 
» Pri s "6d By I! A lIMER CLARK, M.I.C.E 
E. & F. N. SPON, 16, Chariag Cross, London. 
Svo, with 23 Woodcut I}lustrations, Price 1 
THE ORIGIN OF CIVILISATION AND 


rHE PRIMITIVE CONDITION OF MAN ; Mental and Social Con- 
ion of Savage sy Sir JOHN LUBBOCK, Bart., M.P., F.R.S., 


&c., Author of ** Prehistoric Times.’” Fourth Editio yn, with numerous 
as, 
dditions. 


London: LONGMANS & Ci). 


Now Ready, with Engravings, Crown Svo, 55. 
BLEACHING, DYEING, and CALICO- 


Pp RIN LING, with Formule; being the Second Volume of Churchill’s 


lechn logical Handbooks. Edited by JOHN GARDNER, F.I.C 
' C S. 

." In compiling this work, the Editor has received valuable assistance 
from Mr. J. F. Hovces, jun, of Belfast, and Mr. JAMeEs Cuapwick, of 
Manchester ; 

London: |}. and A CHURCHILL, 11. New Burlington Street. 


vo, Cloth, Illustrated, 
The NEW PRINCIPLES of NATURAL 


PHILOSOPHY. With an Answer to Professor Huxley, President of 
the Royal Society, on the Laws of Mg stion. Also, One Penny each, 
Answers to Va/ure ‘and to Knowledg By WILLIAM LE IGHTON 
JORDAN, F.R.G.S 


London: DAVID BOGUé, 3. St. Martin's Place, W.C. 














£500 IN PRIZES 
Are offered for EXTRACTS from the FAMILY 
RECORDS of Competitors, to be sent befor 
MAY 15. Full particulars of the conditions 
are published in the“ Record of Family Faculties’ 
(Macmillan and Co., 2s. 6a.), 
Tabular Forms and Directions for entering Date, 
with an Explanatory Preface, by FRANCIS 
GALTON, F.R.S.. Author of  Hereditar 


Genius,” &c. 


which consists of 


EXTRACT FROM THE Zimes OF JANUARY 8 


** A new and instructive recreation is offered by an eminen 
man of science to the families of England. It may be calle 
the game of ‘Family Records.’ It is at least as attractive ; 
most of the games, puzzles, and strings of questions with whic! 
many families now beguile their leisure and weary their acquaint 
ances, and it is likely to be far more useful in its results. . . - . 
The inquiry he proposes to institute is in many respects a nove 
one. It is, perhaps, as well not to take it too seriously at first 
lest those who are invited to cooperate should be frightened 
rather than attracted by it. If the plan is to succeed, as 
sincerely trust it may, it must recommend itself by various 
motives to various minds, and we are convinced that there are 
many who would consent at once to play an attractive and in- 
teresting game, though they would be very likely to decline 1! 
they were asked to take part in a serious scientific inquty. 
Which of the two classes of contributors to Mr. Galton’s * Re 
cords’ is most st likely to win the prises is a different questi on.’ 


In Crown 8vo, Price 7s. 6d. 
| CONIC SECTIONS. By Charles Smith, 
M.A., Fellow and Tutor of Sidney Sussex College, Cambridge. Crown 


8vo. 7s. 6d. 
MACMILLAN & CO., London. 
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SUBSCRIPTIONS to ‘ ‘NATU RE.” 


Y early . 28 ° 
sath cents ; ; or 14 6 
(Quarterly, . . a eee er a 
To the United States, the Continent, and all places 
within the Postal Union: 
ee ee ee 30 6 
Half-yearly , aie teria? wi acces 
Quarterly. ae a ea ee a oe 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢.  9¢@. per Line ater. 


& J 
One-Eighth Page, or Quarter Column fo) 18 6 
(Juarter Page or Half a Coluwn . I 25 © 
Half a Page, or a Column 3 5 0 
Whole Page 6 6 0 


I MACMILLAN & CoO. 
STRAND, W.C. 


Diary ot Societies 


LONDON 
THURSDAY, JaNvaky to. 

Roya. Society, at 4.30.—On the Transfer of Energy in the Electro-Mag 
netic Field: Prof. Poynting.—On the Amount of Light Reflected by 
Metallic Surfaces: Sir John Conroy.—Extract relating to the Volcanic 
Outbursts in the Sunda Strait, from the Log-book of the Steamship 
Governor-General Loudon. Communicated by R. H. Scott, F.R.S.— 
Extracts from a Report on the Volcanic Eruptions in Sunda Strait, by 
Commander the Hon. F. C. P. Vereker, H.M.S. A/agfie, dated Singa- 
pore, October 1883. Communicated by Sir Frederick Evans, K.C.B., 
F.R.S.—Experimental Researches on the Electric Discharge with the 
Chloride of Silver Battery: W. De La Rue, F.R.S., and Dr. Miller, 

R.S 


Fost Office Orders pavat ble to 
eed Fl ICE: 29, BEDFORD STREET, 


22 


22, 


MATHEMATICAL Society, at 8.—On the Induction of Electric Currents in 
Cylindrical and Spherical Conductors: Prof. H. Lamb.—Note on an Ex- 
tension of Pascal’s Theorem to Space of Three Dimensions, and on the 
Theory of Screws in Elliptic Space: A. Buchheim.—On Contacts and 
Isolation, a Problem in Permutations: H. Fortey.—The ‘‘ Triplicate- 
Ratio”’ Circle Family: R. Tucker 

Lonpon INsTITUTION, at 7.— Celtic and Roman Britain: 

SocieTy OF TELEGRAPH ENGINEERS, at 8.—Inaugural Address : 
Adams, F.R.S. 


Alfred Tylor 
Prof. W. G. 


FRIDAY, Janvary 11. 
Quexetr Microscopicat Cuup, at 8. 
SUNDAY, January 13. 
Sunpay Lecrure Seen, at 4.—The Birth “of Anatomy: 


Richardson. 
MONDAY, JAnt ARY 14 

Lonpon INSTITUTION, at 5.—The Art Season of 1883 : 

TUESDAY, JaNnvary 15. 

ZootoGicaL Society, at 8.30.—On the Placenta of Tetraceros quadri- 

oe: W. R. Weldon.—On some Crustaceans from the Mauritius: 
J. Miers. —On Varieties and Hybrids among the Salmonide: F. Day. 
anon INSTITUTION, at 3. —Coins and Medals: R. S. Poole. 

STATISTICAL ene at 7.4 

EDNESDAY, JANUARY 16. 
Roya uheceaeaaue AL Society, at 7.—Annual Meeting. 
Society or Arts, at 8.—Electric Launches: A. Reckenzaun. 
THURSDAY, JANuARY 17. 

RovaL Society, at 4.30. 

LInNEAN Society, = 8.—Revision of the Tuber-bearing Species of 
Solanum: J. G. Baker.—The Hypopus Question, 
Certain Acarina: A. D. Michael.—Burmese Desmidiew: W. Joshua. 

CHEMICAL Society, at 8.—(n Camphoric Peroxide and C: amphorate of 
Barium: C. T. Kingzett.—On the Decomposition of Silver Fulminate by 
Hydrochloric Acid ; Supplementary Note on Liebig’s Production of Ful- 
minating Silver without the Use of Nitric Acid: Edward Divers, M.D., 
and Michitada Kawakita, M.E.—On Hyponitrites: Edward Divers, M.D., 
and Tamemasa Haga. 

Rovat INSTITUTION, at 3.—Music for the Pianoforte, &c 

Lonvon InstiTuUTION, at 7.—Explosives: H. Dixon. 

FRIDAY, Janvary 18. 

Rovat InstiTuTION, at 9.—Rainbows: Prof. Tyndall. 

SATURDAY. Janvary 19. 

“. INSTITUTION, at 3.—Life and Literature under Charles I. : 

orley. 


Dr. B. W 


H. Blackburn. 


: Prof. Pauer 


Prof. 


HOLLOWAYS OINTMENT [Epa 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THR@ATS, BRONCHITIS, COUGHS and COLDS; and for 
SOUT, RHEUMATISM, ond ail Skin Diseases it is unequalled, 
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LIGHTNING CON DUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, Proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALI. & Co.’S 
PATENT 
COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which insures safety 


in any storm. 
. S. NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD- ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


“A GATALOGUE OF CHEMICAL APPARATUS 


or Life-history of | 


A CERTAIN 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV®. 
Demy 8vo, 480 pp., onemed with 1,600 Woodcuts. 
Most Complete and Ch st List of Afparatus. 
JOHN J. GRIFFIN anv SONS, 22, eatin STREET, 
LONDON, W. 


G. TISLEY @ Co, 


OPTICIANS, 
172. BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits ..... 30/- each, 
With Adjustable Slits ... 40/- 55 
Copy of an Unsolicited Testimonial } from 
JOHN SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 
Member of Council of Meteorol logi wl Soctets 
Boscopet GARDENS, N.W Septem ber 19, 1883. 


“*T wave been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 


capes 





Spectroscope bought of you. It has vered its rpose in a most 
satisfactory manner.” 
7o §. C. TISLEY & Co., | 
172, BROMPTON Roap, S. W. 


DRAPER’S INK (DICHROIC). 
DIFFERIN:; FR.YM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is us ed a has been adopted 
by the principal Banks, Public Offices, ti Railway Companies throughout 

Trelar 

It writes almostinstantly Full Black. | 
Does not corrode Steel Pens | 
Iscleanly to use, and not liableto Blot I 
Can be obtained in London, through Messrs. 








ows easily from the Pen 
Bl ie Hangers r may be applied at the 
moment of writing. 
Barcray & Sons, Farring- 








don Street ; W. Epwarps, (ld Change; F. Newnery & § Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool ; and to be had of al 
Stationers. 
BEWLEY & DRAPER Lim n. 
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FRY Y’S PARIS EXHIBITION. 
COCOA In Packets and Tins. Pure 


Cocoa only, with the super- 
fluous oil extracted. 

‘If properly prepared, there is no nicer 

or more wholes: ome payne me n of 


crane ree ot EXTRACT 


Edited by Dr. Hassall. 
_ J. ‘Ss. FRY & SONS, Bristol and London, 
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MANUALS FOR STUDENTS. 

A TREATISE ON CHEMISTRY. By Professurs RoscOE and SCHORLEMMER. Vols. | 
and IJ.—INORGANIC CHEMIsTRY. Vol. IL—NON-METALLIC ELEMENTS. 215. Vol, 1I.—METALS, 2 Parts. 185. eac: 
Vol. IIJ.—OrGANIC CHEMISTRY. Part I. 215. Part IJ. in the Press. 

GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by F. J. BELL. 
with Preface, by Prof. E. RAY LANKESTER. Illustrated. 8vo. ats. 

A TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS.  B, 
Prof. ERNST ZIEGLER. Translated and Edited by DoNALD MAcALtsTeER, M.A., M.B., M.R.C,P. Illustrated. 8y 
Part I. GENERAL PATHOLOGICAL ANATOMY. 125. 6d. Part II, in the Press. 

TEXT-BOOK OF PHYSIOLOGY. By Prof. MICHAEL FosTER, M.D.,F.R.S. Illustrated. 8vo. 21; 

A TREATISE ON EMBRYOLOGY. By F. M. BALFour, F.R.S. Illustrated. 2 Vols. 8vo 
Vol. I. 18s. Vol. IT. 21s. 

THE ELEMENTS OF EMBRYOLOGY. By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 
late F, M. BALFOUR, F.R.S. Second Edition, Revised. Edited by ADAM SEDGWICK, M.A., and WALTER HEAp; 
Illustrated. Crown 8vo. : 


Ixxxvi 





Revised 


10s. 6a. 
A TEXT- BOOK OF PHY GEC AL, CHEMISTRY. By Prof. ARTHUR GAMGEE, > 


(Vol. 22. in the pres. 


F.R.S Illustrated. S8vo. Vol. L 
By Prof. MICHAEL FosTER, M.D., F.RS. 


ELEMENTARY PRACTICAL P HY SIOLOGY. 
and J. N. LANGLEY, B.A. _ Fifth Edition. Crown 8vo. 6s. 
A TEXT-BOOK OF GEOLOGY. By ARCHIBALD GEIKIE, LL.D., F.R.S. 
THE FERTILISATION OF FLOWERS. By Prof. HERMANN "MULLER. 
a by ‘'r-~'g W. THompson, Jun., B.A. With a Preface by CHARLES DARWIN, F.R.S. 


THE STUDENT’S FLORA OF THE BRITISH ISLANDS. By Sir J. D. HOOKER 


K.C.S.1., F.R.S. Globe 8vo. 10s. 60. 
PHYSIOGRAPHY: an Introduction to the Seay of Nature. By Prof. HUXLEY, P.R.S 


With Illustrations, New and Cheaper Edition. Crown 8vo. 6s. 
AGRICULTURAL CHEMICAL ANALYSIS, A HANDBOOK OF. By PERCY FARADA\ 
FRANKLAND, Ph:D., B.Sc., é “4 S. Founded upon “ Leitfaden fiir die Agricultur-Chemische Analyse,” von Dr. | 


F. KROCKER. Crown $vo. 7 
ELEMENTARY BIOLOGY. By Prof. HUXLEy, P.R.S., assisted by H. N. MARTIN, M.B. 


D.Sc. Crown 8vo. 6s. 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. By W 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. res. 6d. 
GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. Luic: 
COSSA. With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4s. 6d. 
STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. 65 
MANUAL OF POLITICAL ECONOMY, By Right Hon. H. FAWCETT, M. P., F.R.S. Cr. 8vo. 125 
ANTHROPOLOGY: an Introduction to the “Study of Man and_ Civilisation. By E. B 
TYLOR, D.C.L., F.R.S. With Numerous Illustrations. Crown 8vo. 75. 6d. 
MARINE SURVEYING: an Elementary Treatise on. By Rev. J. L. ROBINSON. Crown 8vo. 75. 6: 
A MANUAL OF ANCIENT GEOGRAPHY. From the German of Dr. H. KIEPERT. 5s. 
ELEMENTARWYT SCiIirENCE. 
AGRICULTURE. By HENRY TANNER, F.R.A.C. 35. 6d. 
ASTRONOMY. By J. N. LOcKYER, F.R.S. With Illustrations, 5s. 6¢.—Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6d. 
CHEMISTRY. By Prof. Roscor, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 2 
CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. JONEs. 
by Prof. ROSCOE. 2s. 6d. 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 35. 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P, THOMPSON, B.A., D.Sc. 4s. 60 
ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Day, M.A. Pott 8vo. 2s. 
LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, F.R.S. 3s. 62. 
PHYSIOLOGY. By Prof. HUXLEY, P.R.S. With Illustrations. 4s. 6¢@.—Questions, Is. 6d. 
POLITICAL ECONOMY FOR BEGINNERS. By M. G. FAWCETT. With Questions, 2s. 6d 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. 6a—Questions, 2s. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.R.S. Part I.— 
PROPERTIES OF SOLID AND FLUID BopigEs. 35. 6¢@. Part II.—Sounp, LIGHT, AND HEAT. 3s. 6d. 
PHYSICAL GEOGRAPHY. By A. GEIKIE, F.R.S. Illustrated, 4s. 6¢— Questions, Is. 62 
CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S., F.R.S. With Maps. 35 
SOUND: an Elementary Treatise on. By Dr. W.H. STONE. With Illustrations. 35. 6d. 
STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustrations. 45. 6d. 
THE ECONOMICS OF INDUSTRY. By A. MARSHALL, M.A.,and MARY P. MARSHALL. 2s. 64 
A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By JoHN RICHARD GREEN anc 
ALICE STOPFORD GREEN. With Maps. 3p. 6d. 
MACMILLAN AND CO., LONDON. 
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Messrs. MACMILLAN & (C€0’S NEW BOOKS. 


A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, M.A. LL.D. 
Author of ‘‘The Making of England,” &c. th Portrait and Maps. Demy 8vo. 18s. 
“It is nearly a year since we had to record the death of one < our most brilliant and promising writers. During 








i the past twelve months Mr. Green’s work has receiv ed a searching and conscientious criticism on many hands; and 


s the result of this criticism has been to assure him a place among hn orians likely to be read by posterity. ... No 
} previous writing of Mr. Green’s is more aucsaueelle than this passage and some others here. ... « All is told with 
| the brilliant suggestiv eness which must be familiar to Mr. Green’s readers. The book is one which every one should 
} read and every one will profit by reading.”— Saturday Review. 

: _ 

: NEW NOVEL BY MRS. OLIPHANT. 


/HESTER: a Story of Contemporary Life. By Mrs. OLrpHanr, 


Author of “ The Curate in Charge,” ‘‘ Young Musgrave,” &c. 3 vols. Crown 8vo. 31s. 6d. 
*,* This book has not previously appeared in serial form. 
‘* At her best she is, I think, with one or two exceptions, the best of living English novelists. She is at her best in ‘Hester.’ ” 
=f cademy. 


NEW BOOK BY HENRY JAMES. 


PORTRAITS OF PLACES. By Henry JAmes, Author of “ The 


American,” ‘‘ The Europeans,” &c. Crown 8ve. 7 6. 
‘* A most readable and amusing little book.’"—/all Mall Gazette. 
NEW BOOK OF TRAVEL. 


|THE HIGH ALPS OF NEW ZEALAND; or, a Trip to the Glaciers of 


the Antipodes, with an Ascent of Mount Cook. Pi WILLIAM SPOTSWOOD GREEN, M.A., Member of the English 
Alpive Club. With Maps. Crown 8vo. 7s. 6 


‘LAND AND ITS RENT. By FRANCIS A. WALKER, Ph.D. LL.D., 


President of the Mas — setts Institute of Technology ; Author of ‘‘The Wages (uestion,” ‘* Money,” ‘* Money, Tra Mg 
and Industry,” ‘‘ Political Economy.’’ Fcap. io 30. 


ABSOLUTE MEASUREMENTS “IN ELECTRICITY AND M AG- 


NETISM. By ANDRE Ww GRAY, M.A., F.R.S.E., Chief Assistant to the Professor of Natural History in the University 
f Glasgow. Pott 8vo. . 6a. ¢ . 
AN ELEMENTA RY TREATISE ON THE PL: ANETS ARY THEORY. 
By the late C. H. H. CHEYNE, M.A., F.R.A.S. With a Collection of Problems. hird Edition. Edited by Rev. A. 


FREEMAN, M.A.. F.R.A.S. Crown 8vo. 7s. 6d. 
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Engraved by O. LAcour, from a Drawing by F. SANDYs. 
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PoLiock. With Illustrations by L. R. O'BRIEN, 


"whe: €NGLISH THE PIANOFORTE AND ITS PRECURSORS. 
'SELUSTRATED} By A. J. Hipxins. With Illustrations by E. BuRNE-JONEs, A. Morrow, and Miss 
he aD HIPKIXs. 


“aMAGAZINE ves) FABLES FROM SOP—THE HARES AND THE FROGS. 
; "= Translated by ALFRED CALDECOTT, M. A. With Illustrations by RANDOLPH 
—— SOTT. 

THE EMPEROR AND HIS MARSHAL. 
By ARCHIBALD Forbes. With Illustrations by F. VILLTERs. 

MATTHEW ARNOLD. 
By HENRY JAMES. 

RIVERS AND RIVER GORGES OF THE OLD WORLD AND THE NEW. 
By ARCHIBALD GEIKIE. With Illustrations, 

THE ARMOURER’S PRENTICES. 
By CHARLOTTE M. YONGE. Chapters VIII., IX., X. 











MACMILLAN’S ) MAGAZINE. No. 291, JANUARY. Price 1s. 


CONTENTS OF THE NUMBER :— 


1. LORD LYNDHURST. 5. THE WIZARD'S SON. By Mrs, OLIPHANT. Chaps. 
2, CAMP LIFE ON THE PRAIRIES. | XLITI.—XLV. 
3} IN ALSACE-LORRAINE., II. | 6. THE BENGAL INDIGO PLANTER AND HIS 
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EXPIRATION OF PARTNERSHIP. 


MR. J. C. STEVENS, 38, King Street, Covent Garden, London, has received instructions to offer for Sale by Private Coutrac 
the Business and Stock, &c., of the well-known Firm of Electrical Engineers and Instrument Makers to the Government, 
carried on under the name of ALFRED APPS, at 433, Strand, London, since 1865, and for about seven years in pecavereae wi 
ALAN CHARLES Ba oT, E ~~ Mr. STEVENS is authorised to issue Cards to Principals to view the Stock, &c., on W a at 


WALL “PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
SoJe Address—r1o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be oistained of all Decorators. 
Award of Merit, International Medical and Sanitary Cungress. 
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Special Prize Medal, Sanitary Institute. 
Silver Medal, National Health Society, 1333 
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Black ’Enamelied Centre, richly AND 10, OAT LANE, NOBLE STREET, LONDON, E.C. 








HARVEY A IN D PEAK, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS 


BEAK STREET, REGENT STREET, LONDON, W. 
NEW FORM OF PORTABLE TESTING GALVANOMETER. 


ACOUSTIC APPARATUS OF ALL KINOS. 
PHILOSOPHICAL APPARATUS OF EVERY DESCRIPTION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


CIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 
MICHAEL FARADAY. HERMANN L, F. HELMHOLTZ. 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. . 

JOHN TYNDALL, SIR GEORGE B. AIRY. 
GEORGE GABRIEL STOKES, J. LOUIS R. AGASSIZ. 
SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS 
SIR CHARLES WHEATSTONE. RIC HARD OWEN. = 
SIR WYVILLE THOMSON. JAMES CLERK MAXW ELL. 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. | 
ADOLF ERIK NORDENSKJOLD. WII.LIAM SPOTTISWOODE., 
SIR WILLIAM THOMSON. ARTHUR CAYLEY. 
of these, printed on India paper, may be had from the Publishers, price 5s. each, 
: Set of 22 Portraits in a Handsome Portfolio for £5 155. od. carriage paid. 

THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 

Cheques and P.O.0.’s pavable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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impressions 


Printed by R. Cray, Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria et, in the City of London, and published 
“THU RSDAY, January 10, 1884 


MACMILLAN AND Co., at the Office, 29 and 30 Redford Street, Co vent Garden 
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A WEEKLY 


ILLUSTRATED JOURN 


IAL OF SCIENCE 


** To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


No. 742, , VoL. 29] 





Registered as a Newspaper at the Cusened Post Office] | 


F. E. BECKER & -CO., 


MANUFACTURERS AND IMPORTERS OF 


4 CHEMICAL, ELECTRICAL, & SCIENTIFIC APPARATUS, 


» MICROSCOPIC REAGENTS& SUNDRIES, | 











Pure and Commercial Chemicals, 


CHEMICAL BALANCES, SCALES, & WEIGHTS. 


SOLE AGENTS FOR 
VOSS’S ELECTRICAL MACHINES 
AND 


LANCELOT’S ACOUSTIC APPARATUS, 


Price Lists post free on Application. 


F. EE. BECKER & CO, 


34, MarpEN Lang, CoveNT GARDEN, LONDON, W.C. 


MAPPIN 3s WEBR’S 
CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 
SPECIAL 
DETAILED LIST 
FREE. 








OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

WANUFACTGRY—The Royal Plate and Cutlery Works, SHHF FFIELD 


THU RSD: AY, JANUARY 
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Just Published, 


HOW TO USE OUR EYES, 


AND 
| HOW TO PRESERVE THEM BY THE 
AID OF innings 


BY JOHN BROWNING, R.A.S. 
With Thirty-seven Illustrations, 
Price 1s. ; in cloth, 1s. 6d, 
** This little volume should secure a wi le circle « 





specially pleased with the many useful h1 
ing sight-preservation. . . . Mr. Brown 
deserves perusal from its intrinsic intere 
tion which may be culled from its pages regard.ng 






or i 
id from the amor unt of informa. 
he physichogy of enaiam,* 


! —tHealt th 





45, CORNHILL, & 


wwning, F R.A.S,is ath r ughly 


weak eyes 


yes,” by John Br 


* How to Use our E} 
little manual, likely to be of much use to pers 


practical yns w.th 
—Graphic. 

** Every one who cares about his eyesight should get this little book: those 
who think their eyesight of no partici in very readily d.spense 






with it.’—R. A. Procror, B.A., in Ax ¢ 
CHATTO AND WINDUS, Picc. dilly, 
And of all Booksellers. 
Sent free for 1s. or 1s. 6a. by the Author, 
JOHN BROWNING, 63, STRAND. 
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NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 
To Her Majesty THE QUEEN, 


HOLBORN VIADUCT, 
122, REGENT STREET, LONDON. 
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MIC ROSCOPIC ‘OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW READY. 


EDMU ND WwW YHE ELER, 48n » Tolli ngton | Road, Holloway, Lond ony N 


VICTORIA INSTITU ‘Ee 


Sir EDMUND BECKETT, Bart., Q.C., will read hi Paper at ’cloc 
hea 


on MONDAY, January 21, «n w li meet, by kind 
permission, at the Soci ty of Arts’ H Iphi. : 

Applications for Me ml rshi, 84 will now be 
received ; these sh: uld ue to the Council,” 
Victoria Institute Ay ! 





ROYAL INDI AN ENGINEERING 
COLLEGE 








The instruction piven g to fit an [Engineer for empl yment in 
Europe, India, or the Colonies  Siaty Students will be admitted in Sep- 
tember next. Age, over Seventeen at ler Twenty-one. For competition 
among them the Secretary of State er thirteen Appoint vents in the 
Indian Public Works Department in the Indian ‘Tele graph Depart- 
ment Lhe College Prospec g f il particulars Ap yply to the 
SECKETARY, Royal Indian Engineering College, Cooper’s Hill, Staines. 





PRELIMINARY SCIENTIFIC (M.B.) 
b XAMINATION. 





UNIVERSITY F LONDON 
Instruction is given in all the subjects of the above Examination at 
GUY'S HOSPITAL during tl.e Wint Summer Sessions, The Class 
s not ecnfined to Students of the H | Hae Ranier gations apgty te j 
the Dean, Guy’s Hospital, Southwark, 








ROYAL AGRIC CULTURAL SOCIETY 
OF ENGLAND. 


ae EDUC \TION. 





The Examination of Candidates for Seciety’s Se es and 
Certificates will take place in the week commencing TUE SDAY. ‘hie 13, 
1884. { 

Copies of the Regulations and of the Form of Entry (which is re:uired to | 
be sent in by April 1, 1884) may be had on appli 1 to 








H. M. JENKINS, Secretary 


Le W 


COLLEGE, altel 


LADIES’ DEPARTME 


12, Hanover S 


KING’: 





oO roky AVENt 1PDEN Hn, W 
rhe LENT TER Me mmences on M( NDAY, JANUARY a1 
For Prospectuses apply to the i at the above addr | 
The Rey Dr. WACE, D.D PRINCIPAL of KING'S COLLEG by will | 
ury on the — ures hi t y Dr. B “ti RY, on Holy Scripture 


und Church Hist ry, con ncing «n January 


ST. BARTHOLOMEW° s HOSPITAL 
AND COLLEGE. 





CLASSES FOR TI! UNIVERSITY OF LONDON.—PRELIMIN. 
ARY SCIENTIFIC EXAMINATION 
A Class in allthe S cts (in ng practical work) began on TUES- 
Y, January 15, atrian It is open to Students not attached to the 
pital. 
I (including all materials) to Students of the Hospital, £8 8s.; to 
others, £10 ros. Fee for a Sin le Subject, £3 3s 
Ihe Class is contir ed up to tl 1¢ Examination in July, and is held by— 
Botany.—Kev, G. Henslow, M.A., Lecturer cn Botany to the Hospital 
Chemistry. —H. E. Armstrong, F.R.S 
Physics. —F. Won sc. Lond,, Demonstrator of Natural Philosophy 
t the Hospital 
legy.— Shore, B.S , M.B. Lond. 
For further particulars, appl cation may be made personally or by letter 
to the WARDEN of the College, The College, St. Bartholomew’s H pital, 
E.¢ A Handl ok forwarded on ay plicat 


GEOLOGICAL COLLECTION FOR 
SALE. 


sts of a very complete series of Fauna ay.d Flora of 
» type series of the Silurian, n, 
n, London Clay, Red Crag, < 
and condition, an excellent series 

ina cf the Estuary of the Clyde of the 










f Birds of Se 
ered and catalogued, 
educational purpose 
Hope Street, Glasgow, wh 


1 latter containing many duplicates, all num- 

whole forming a highly valuable collection for 
Is on view in the Chambers «f the Subscribers, 150, 
will receive offers for the sam ; 
WIGHT & FE RG USON, C.A, 


To OPTICIANS, PHILOSOPHICAL IN- 


STRUMENT MAKERS, &c.—In con sequence of giving up business, 
lenders are invited for the E noeag Stock in ‘Trade, ‘Tools, &c., of the 
long-established and well-known Firm of ). B DANCE R & Co. 
Manchester. To any one possessing and willing to impart the sc ientific 
information necessary in a first-class business of thi 2 kind there c« puld 
t be a better opportunity for establishment in Manchester.—For Cards 
ew Shop and Workshop apply to S. E. Corram & Son, Chartered 
Accountants, 6, Essex Street, Manchester, * 
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| LIVING ‘SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS B )LTON, 57, NEWHALL STREET, BIRMINGHA\ 
who has last week sent to his subscribers the Rotifer, Asplanchna priodent 
with drawing and description after Gosse. He has also sent out Dest 
Diatoms, Vclvox globator, Glass Larva, Hydra, Melicerta ringens, Spon; 
fluviatilis, Rana esc ian, Helix pomatia, &c. 

Weekly Announcements will be made in this place of (rganisms ‘|. | 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course a Siz Months for Subscription of £1 1:5 
or Twelve Tubes for 10s. Ed. 
Portfolio of Drawings, Nine Parts, 1s. each. 


PROFESSORS of BIOLOGY supplied with 


all Spain by 
E. WADE WILTON, Northfield Villas, Leeds. 


“MR. RICHARD ANDERSON, F.C.S. 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HIS hear NATURE, AND MODE OF APPLICATI 
Makes a Spec cf Testing the Efficient Action of Lightning Conductor 
and of giving Ady, ce as to th mcde of appiying the Apparatus 
Protection 0 f Public and Privaie Buildings. 


LEADENHALL HOUSE, 1to1, LEADENHALL STREET, E.C., 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Urienta! Stone Cuiter and Dealer 
on sale Specimens of the above; also Cut Precious Stones in all Colour 
Precious Stones valued and bought. 
12, FRITH STR EET, SOHO. W. 
~ MINERALOGY, GE OLOGY, AND 
PETROLOGY. 


ALL COLLECTIONS LARGELY IMPROVED. 








Special Geological Collections for Students and Teachers. employed 
Lecturers and Te: ny in Great Britain, obtained First-cLass Awa 
Sydney Exhibitic 

Collecticns at is 2s., £1 18., and 1os. 62. 

Collections of any magnitude can be arranged, and for any speci 
pose. See New Lists of Collecti ns, Apparatus, Cabinets, &c., of 

[AMES R. G R EGORY, 
, veological Museum and Repository, 
_ 88, CHARLOTI STREET, ~ FVIZROY SQUARE, 
MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 
Catalogue Free. 
SAMUEL HENSON, 
277, STRAND, LONDON, 
Oppe site Norfolk Street 
NEW LIST (Just out). 
STANDARD COLLECTIONS AND 
APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 
N.B.—The above List has been specially prepared as a Gui 
= RS and SCHOOLMASTERS of Great |! 
information. Aprty EARLY. 


/t contai 








THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST & MINE RALOGIS # 

38, WHISKIN STREET, LONDON, E.C. (over Quarter of a C 

. and through all Agencies. 


MICRO-PETROLOGY. 

A large series of Rock Sections, comprising Anamesite, Aplite, Ba 
Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Gran 
Lava, Liparite, Napoleonite. Nephzlenite, Obsidian, Perthite, Piknit 
Pitchstone, Porphyry, Phonclite, Quartzite, Rhyolite, Schorlite, 5 
Tachylite, Trachyte, &c., 1s. 6d¢. and 2s. each. Sections of <7 








t 


Rocks, showi ing Foraminifera, Sponge Structure, Corals, Shells, Xanthi 


7 THOMAS D. RUSSELL, 


48, ESSEX STREET, STRAND, W.C. 


~ NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be *f MAGNETISED,”’? con : 
the recommendation of W. Crooks, Esq., F.R.S., and as exhil 
Electrics al Exhibition, Paris. 
. DENT & CO., Makers of the Primary Standard ‘Timekeeper 
Royal Observatory, Greenwich 
Only Addresses :—6x, Strand, and 34, Royal Exchange, Lon 











N.B.—Watches can be converted to this plan. 
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Just Published, Post free, Price 64a. 


SUNBEAM TREASURES.—A Description 
of the NATURAL HISTORY and other OBJECTS lent by Lady 
Brassey to the were Fisherie 2s Exhibition. By BRYCE- 
WRIGHT, FZS., F.R GS. “All who have read the ‘ Voyage of 
the Sunbeam” sh uld procure a copy. William Clowes and Sons, 
Limited, :3, Charing Cross, W.C. 

Copies cau be had ps BRYCE-WRIGHT, 2 


HOW & CO.’S 
Geological Transparencies for the Lantern. 
Descriptive Catalogue on Applica 
*S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROS« LAMP, 8s. 6d. 
MICRO-PETROL( OGY .—Sections of Pitchstones, 
Syenites, Diorites, abbro ites, Basalts, 
Andesites, P< wphyrites, R es, Lavas, Ashes, 
stones, &c.. price 1s. 62. eac 


_JAMES HOW & CO., 


04, Regent Street, W. 


tion. 


WALKER 





OPE 
Obsidians, Granites, 
achylites, ‘Trachytes, 
Gneiss, Schists, Lime- 













73, FARRINGDON Street, I LONDON. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W. Doucias, R. McLacutan, F.R.S., 
° C. Rvs, F.Z.S., E. SAUNDERS, F. L.S., and H. T. Stainton, F.R.S. 
Vhis Magazine, commenced in 1864, contains standard articles and notes 
ou all subjects connected with Entomology, and especially on the Insects of 
e British Isles. 
S Subseription—Six Shillings per Volume, 
sence with the June number in each year. 
Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 


post free. The volumes com- 





the entire set to date, at the increased price of ros. each; the succeeding 
vols, may be had separately or together, at 7s. each 
London: JOHN VAN VOORS'’ Tr, x oot rnoster Row. 








N.B.—Communieations, &c., should be sent to the Editors at the above 
address. id | 
LA SEMAINE FRANCAISE: a Weekly | 

Newspaper and Review in the Politics, Literature, | 
Sci ence, , Art, Varie ties, Notes. 1 Booksellers, and at 









; ales 


kstalls. Office, 441. nd 
Journ al Fr in¢ais 
Arts, V 


TE FRANC AISE 

itique, Littérature, Sc 
laire slip gee te, 
la poste 








pour | 

















franco ‘par 
s les hbraires et 


aux bureaux, 441. Strand, j 
LA SEMAINE FR La. Seine Fra 
caise’ has been br ight ¢ I ndon t those English | 
readers who may wish to study ¢ 2my encl m all poi s f 
view, instead of confining tl Ne f ar Gallic print. 





” 


It certa ile merits success. 
SE MAINE FRANC: AISE. 

¢ full of good things It wiil 
1e ¢ ft the best papers publis! 
u fit, and t 


The numbers before 
be far | better for most than any 

i We are much pleased 
ly valued in all those 


LA 












s wh Fre printing is very well 
§ y 
TERMS OF SUBSCRIPTION :— es 
. one wee . wee 1° 
o payable to A. CxisTIN. 
Publishing Office, 441, Stra 


On the rst of every Month. 


sOURS AL OF BOTANY, 
RITISH AND FOREIGN. | 
Edited by Prana olen F.L.S., British Museum. ' 
ContTents:—Original Articles by leading Botanists.—Extracts, 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— | 
Proceedings of Societies ! 
Price 1s. 3a. Subscription for One Year, pay: 
WEST, NEWMAN, & CO., 54, 


wc. | 
| 
! 
| 








ble in advance, res. 
London: Satie Garden, E.C 


NORTH BRITISH AGRICULTURIST, 


the ad Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 
lhe AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
nd Trish Markets of the week. 
The special attention of Land Agents is directed tothe AGRICULTURIST 
a ne of the best existing Papers for Advertising Farms tobe Let and Estates 
or Sale 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
r'URIST a first-class medium for reaching that Class. 
Price 3¢. By post 34¢. Annual Subscription, payable in advance, 14s. 
= Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London, 











Money ( Irders payable to Charles Anderson, Jun., Edinburgh. 


URT XCl 


£ 500 IN PRIZES 


Are offered for EXTRA bis the FAMILY 
RECORDS of Cc y ip ors, to be sent before 
MAY 15. Full dling of the 


are published in the‘ 


¢ 4 iz 
conditions 
Record of Family Faculties’ 

6d.), which consists of 


Tabular Forms and Directions for « 


‘Macmillan and Co., 2s. 
ntering Data, 

FRANCIS 
“ Hereditary 


with an Explanatory 
GALTON, FR.S., 


Gentus,” &e. 


I veface, 0 
Author of 


EXTRACT FROM THE ‘‘ 7/MES” JANUARY 9 

‘¢ A new and instructive recreation is offered by an eminent 
England. It may be called 
Records.’ It is at least as attractive 
and strings of questions with which 


ind weary their acquaiiit 


man of science to the families of 
the game of ‘ Family 
most of the games, puzzles, 


many families now beguile their leisur 








ances, and it is likely to be far more useful in its results, 
The inquiry he proposes to insti is in many respects a novel 
one. It is, perhaps, as well not to take it too seriously at fir-t, 


lest those who are cooperate should be frightened 


rather than attracted by it. If the plan is to succeed, as 








| sincerely trast it may, it must recommend itself by various 
motives to various minds, and we are c inced that there are 
many who would consent at once to play an attractive and i 


teresting game, though they would be very likely to decline 


they were asked to take part in a serious scientific inquit ; 
Which of the two classes of contributors to Mr. Galton’s £ 
cords’ is st likely t in th i lifferent question 


rs. 


FOR CHILDREN AND ADUI 


HISTORY ALBUM: 
the chief 


LIFE 


a Personal Note Book, c 


eing 


ymbining advantages of 









a Diary, Photograph Alb yum, a I er of Height, Weigh", 
and other Anthropometrical Ob itions, and a Record of 
Illnesses. Contair ling Tabular s, Charts, and Ex- 
planations espec ially designed for popular use. Prepared 


stigation Committee of 
FRANCIS 


e Collective Inve 
1 Association, and Edited by 


by direction 


{ th 
the British Med 








GALTON, F.k.S., Chairman of the Life History Su- 
Committee. 4to. 3s. 6d. or, h Card of Wools for 
lesting Colour Vision, 45. 6d. 

“One of the most novel publications of the year.”—British 


Medical 


Fournal, 


MACMILLAN & CO., LONDON, 
Nowr , Crown 8vo, 
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NICS. By THOMAS ALI SXANDER. C.E., Professor of Engineering 
in the Imperial C Engi » Jaj ARTI R 
WATSON THOMS)? : or ing at the 
Royal College neester. upwards of 
150 Diagrar i 200 E am... les car new and 
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yd for fir ling, at every poin 
tand shearing fore: 


complete meth« 


greatest bending m > transit 








of loads fixed relativ ne another— f a locomotive; 
continuous beams, 
“The student wh » shou nd conscientiously work 





, theoretically sound and 
cs which he could not gain 
any other bock which has 


through the examples, w 
practically useful, of this 
with the same labour an 
been ~aillihed on the su 


MACMILLAN & CO., 
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18 CARAT GOLD. 
BRACELETS. 
BROOCHES. 
NECKLACES. 
____ LOCKETS. 


GEM MERCHANT AND GOLDSMITH, 


THe INTRODUCER oF 18-CaraT GoLp JEWELLERY, 


MR. STREETER, | 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


DIAMONDS. 
| SAPPHIRES. 
CATSEYES. 
RUBIES. 
PEARLS. 





HODDER & STOUGHTON’S PUBLICATIONS. 


This I'ay, 


Royal 8vo, with May dS and 1] ustrations, price 25s. 


JAPAN: TRAVELS AND RESEARCHES. 


UNDERTAKEN AT THE COST OF THE PRUSSIAN GOVERNMENT. 


By PROFESSOR J. J. REIN, 


Natur:.—** It is the best of the 
Daily News.—** This 
field of Japanese civilisation and of the country itself, 
Sheffield Independent. - 
accomplishment of his task, 


many publications upon the s 


of the University of Marburg. 
subject that have appeared in the last ten years.” 


remarkable work has already taken in Germany a high position as a comprehensive study of the whole 


‘The reader will be a: mazed at the immense and accurate amount of knowledge he has brought to the 
‘The Japanese Government assisted him in the promotion of his undertaking. 


This remarkable book 


deserves very careful study, which it makes easy by its splendidly executed maps and phototypes, and the lucid style of the 


accoD)} lished author. 
WORKS BY J. W. DAWSON, LL.D., F.R.S., F.G.S. 
THE ORIGIN OF THE WORLD, according 


to Revelation and Science. New Edition. Third Thousand. 7s. 6d. 

**We heartily commend the book to those who are in‘erested in this most 
important question. Dr. Dawson is a man well known in the ranks of 
science for great breadth and grasp of knowledge.’’—Sfec/ator. 
FOSSIL MEN and their Modern Represen- 

tatives. Sec nd Edition Forty-four Illustrations 7s 6d. 

“* A keen observer of the habits of the red man, and a dilient student of 
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The STORY of the EARTH and MAN. 

With Twenty Illustrations. Eighth Edition, Revised. 7s. 6d. 

** A very able and interesting sketch of geological science.””-—Sfectator. 
THIRD EDITION, 2 vols. Royal 8vo 
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PHY. Frm THALES to the PRESENT TIME, Translated by 
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*It may be recommended to students of philosophy with all confidence 
as an ad mrable text-book.” — Westminster Review 
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** Most able and interestiong. Mr. Drummond writes perfect English 
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Churchman. 
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MARSHALL LANG, D.D. Crown 8vo. 3s. 6d. 
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ARE MIRACLES CREDIBLE? By J. 
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* The handl.ng of the subject is excellent.’’—Zcclesiastical Gazette 
DOES SCIENCE AID FAITH in regard 

to CREAT ION? ? By the Right Rev. HENRY COTTERILL, D.D. 

F.R.S.E., Bishop of Edinburgh. Crown 8vo. 3s 64 
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} BP ea F.R.S., rofessor of Physiology in the University »f Cambridge. With Illustrations. Fourth Editi 
Revisei. Medium 8vo, 2Is. 
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arrangement and the style are alike excellent.”— Zhe Lancet 
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Fellow and Medical Lecturer of St. John’s College, Cambridge. 
PART I1.—GENERAL PATHOLOGICAL ANATOMY. 
MACMILLAN AND CO., LONDON. 





to U 











Fo 


the | 

othe 
min¢ 
inten 
shou 
now 


TH 





1884 


ES 


ety, 1883 








rT, 
eben V 
is 1876) 
30, M 
Herau 
8°. M1 
unter de 
*) hera 
erther 
BE und E 
ingea fi 


M.A. 


h Editi 


evity, 2 
t 


and to tl 
are soun 


D 








Jon. 17; 1884 | NATURE xev 


Messrs. MACMILLAN & 00. S NEW BOOKS. 
LORD TENNYSON’S WORKS. 


Messrs. MAcMILLAN AND Co. beg to announce that 





they will for the future publish Lorp Ternnyson’s 
Works. 

On the 22nd. inst. they will be prepared to supply the 
Trade with an entirely New Edition of the complete 
Works, in Crown $vo, price 7s. 6d., printed from new 


type, and containing a new Portrait engraved on steel. 
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worthy memento of one of the most daring expeditions of modern times.” —7he Gi 
‘ 
LAND AND ITS RENT. By. ‘Fra NCIS A W ALKER, Ph. a LL. D.. 
President of the Massachusetts Institute of Technology ; Au thor of ‘‘ The Wages Question,” ‘* Money,” ‘*M ney, Trad 


and Industry,” ‘* Political Economy.’”’ Feap. Svo. 35. Od. 


ABSOLUTE MEASUREMEN Ts IN ELECTRICITY AND MAG- 


NETISM. By ANI REW GRAY, M.A., F.R S.E., Chief Assistant to the Professor of Natural History in the Univer 
of Glasgow. Pott 8vo. . 6d. 


NOW READY, VOLS... L, IlIl., AND IV. PRICI 315. 6d. EACH. 
YIY " al Py ‘ Y 
SURGERY, THE INTER N A TIONAL ENCYCLOPADIA OF. A 
thors of Various Nations. Edited by JOHN ASHHURS 
ia. Shasteated with Chromolithovra) hs 
\ 31s. 6d. each. 
“ OPERATIN E, MINOR, and PLASTIC SURGERY AMPU 
rions, Vol. Il. INJURIES and DIsEAsEs which may rin any part of the Bopy. VENEREAL DIsEASEs, INJURIES, aid 
DIsEASES of VARIOUS TISSUES of the Bopy. Vol. III. INJURIES and DISEASES of the NERVEs, BLOOD-VESSELS d Bones. 
Vol. 1V. InyJuRies and DisEAsEs of the Jornts. Excisions and RESECTIONS. TREATMENT of DerorMitizs. INJURIES and 
DISEASES of VARIOUS REGIONS of the Bopy. Vol. V. REGIONAL SURGERY (continued). Vol. VI, REGIONAL SURGERY (con- 
cluded), Huisrory of SURGERY. APPENDIX. GENERAL INDEX to the wh le of S1x VOLs. 
-ROFESSOR F. MAX MULI 
r TITY ’ TQ Y 
KANT’S CRITIQUE “OF PURE R EASON. The only Complete 
Translation of the Original Edition. By F. MAX MULLER. With an Historical Introduction by Lupwic 
Noire. 2 Vols. Demy 8vo. 32s. 
‘* Through this translation Kant’s work has for t 


_ 
——£ 77teS. 


Systematic Treative on the Theory and Practice of Surgery by 

Jun., M.D., Professor of Clinical Surgery in tl 

Wood Engravings. In Six Volumes (to » be > Pe blished Q 
CONTENTS OF THE VOLUMES.—Vol. I. GENE 








ie first time become international—the common property of the whole w« 


MACMILLAN AND CO., LONDON, 








xcvi NA aURE [Fon 17, 1884 


CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
too, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND “AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez iz situ. Marine and Freshwater Alge with Axtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 
100, NEW BOND STREET, LONDON, W. 


PRIZE MEDALS—London, 1851; Paris, 1855; London, 1862; Paris (Silver), 1867 ; London, 1874. 
WwiIiLtiiA Wt TON EK. S S&S sow s, 
BRASS FOUNDERS AND METAL WORKERS. 

THE PATENT BOOK-SHELF FITTINGS, as used in the PUBLIC LIBRARIES of LIVERPOOL, GLASGOW, 

BIRMINGHAM, &c., enable a nice adjustment of Shelves to be made without trouble. 
HOOKHAM’S PATENT PICTURE LINE & FASTENERS afford the Mosr SECURE AND EAsy means of hanging Pictures 
CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost, 
Lilustrations and Particulars will be sent Free by Post on Application. 


MOSELEY STREET, BIRMINGHAM. 


13 GOLD 66 7 fh 15 SILVER 
weoacs. THE OTTO” GAS ENGINE, “xcoacs 
OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70°’), less than in other 
makes of Gas Engines. 

A few good Second-hand Engines of the Atmospheric 
Type on Sale cheap; also a few Second-hand 
Ottos, taken in exchange for larger sizes, are 
now on offer. 


CROSSLEY BROS., Limited, as P 2 (eRossicy aroraens) 




















Openshaw, Manchester. Sa 
LONDON OFFICE : GLASGOW OFFICE: 
24, Poultry, E.C. 193, Sauchiehall St. 





CHAS. CHURCHILL & CO., 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs. C. CHURCHILL & CO, are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, 


Planes, &c. 
‘HOUSEHOLD ELEGANCIES.” 
A New Book for Ladies, Hundreds of Illustrations, with Hirts how to Ornament their Houses 


cheaply and tastefully. 300 pp. 8vo, Post free, 6s. 6d. 


AMATEUR CATALOGUE, 215 pp. (Photolitho), with 800 Illustrations, sent on receipt of 6d. ; 
new and complete Illustrated Catalogue for 1883, 215 pp. 4¢0, sent for 1s. in stamps. 
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| WATCH & JEWELLERY REPAIRS. PROMPT & RELIABLE |ow coectnesciners 








on on vb Taytor, at 7 and 8 Bread Street "ill, Queen Victoria Street, in the City of Lonl> { pustsed oy 
Macurntanx 1no C>, at the ) fice, 29 and 30 Redford Street, Covent Garden, —Tuvxspy Jiurty 17, 1834 
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skeil as a Newspaper at the Gunid Post t Office] 


ZOOLOGY. —Preliminary Scientific Exami- 
nation of the UNIVERSITY of LONDON. _ Professor Lankes TER’S 
Course of Practical Zoology, commencing on February r, and ending in 
July (two days a week). Another Course commences on May 1 (four 
jays a week). Students of any Hospital or unattached are adr mitted to 
these classes. Apply at the Office, University College, Gower Street. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. | 
ARCHIBALD GEIKIE, Esq., LL.D., F.R.S., Director-General of the 
Geological Survey of the United Kingdom, will, on TUESDAY next | 
(January 29), at three o’clock, begin a Course of Five Lectures on ‘The | 

Urigin of the Scenery cf the British Isles.”” 
Subscription to this Course, Half a Guinea; to all the 
Season, Two Guineas. 





Courses in the 


“VICTORIA UNIVERSITY, 
MANCHESTER. 
DEGREES IN MEDICINE AND SURGERY. 


The Statutes and Regulations concerning Courses of Study and Examina- | 
tions for these Degrees are now published, and can be obtained from the | 
University Registrar. 

Full particulars as to Degrees in Arts, Science, and Law, together with 
Co ies of the Charters, Examination Papers, &c., will be found in the 

lendar”’ (price 1s.), published by Messrs. Macmillan and Co., London, 
and Mr. J. E. Cornish, Piccadilly, Sentierne. 
A. T. BENTLEY, M.A., Registrar 





[All Rights are Reserved 


Just Published, 


HOW TO USE OUR EYES, 


AND 
HOW TO PRESERVE THEM BY THE 
AID OF SPECTACLES. 


JOHN BROWNING, F.R.A.S. 
Vith Thirty-seven Illustrations. 
Price 1s. ; in cloth, 1s. 6d. 

“* This little v.lume should secure a wide circle of readers. We have been 
specially pleased with the “7 useful hints given by Mr. Browning regard- 
ing sight-preservation. . Mr. Browning’s work teems with interest, and 
deserves perusal from its intrinsic interest, and from the amount of info rma- 
tion which may be culled from its pages regarding the physiology of seeing.’’ 
—Hee alth. 

* How to Use our Eyes,’ 
practical lite le manual, likely to be 
—Graphic 

“‘ Every one who cares about his eyesight should get this little book : those 
who think their eyesig - - no particular moment can very readi ly dispense 
with it."—R. A. Px , B.A., in Knowledge 

CHATTO AND. WINDUS, Piccadilly, 

And of all Booksellers. 
Sent free for Is. or Is. 6d. by the Author, 


JOHN BROWNING, 63, STRAND. 


by John Browning, F.R.A.S., is a thcroughly 
»f much use to persons with weak eyes.”” 


London, W. 
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All Sizes in Stock. 


SPECIAL 
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FREE, 
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OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

NANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 
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NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her MAJEstTy THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDCN. 
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MICROSCOPES. 
U 1equalied by any other Maker at the same Price. 
should apply to the Manufacturer, 
EDMUND WHEELER, 


«8n. Tollington Road, Holloway, N., London 


UNIVERSITY COLLEGE, LONDON. 
QUANTITATIVE ANALYSIS. 
_ A Course of Twenty Lectures on the above subject will be given during 
February, March, and April, by R. T. PLIMPTON, Ph.P., F.CS., 
Assistant-Profess xr of Chemistry. First Lecture, MONDAY, February 11, 
at3. Fee, £1115 6d. 


Intending Purchasers 


TALFOURD ELY, M.A., Secretary 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


rHeE UNIVERSITY OF LONDON.—PRELIMIN.- 
ARY SCIENTIFIC EXAMINATION. 

A Class in all the Subjects (including practical work) began on TUES- 
DAY, January 15, at 11am. It is open to Students not attached to the 
Hospital. 


CLASSES FOR 











Fee (including all materials) to Students of the Hospital, £8 8s.; to 
others, 410 tos. Fee for a Single Subject, £3 3s 

she Class is continued up to the Examir nin July, and is held by— 

Botany.—Rev. G. Henslow, M.A., Lecturer on Botany to the Hospital. 

Chemistry. —H. E. Armstrong, F.R.S 

Physics.—F. Womack, B.Sc. Lond., Demonstrator of Natural Philosophy 
to the Hospit ul 

Zoology.—T. W. Shore, B.Sc., M.B. Lond. 

For further particulars, application may be made personally or by letter 






to the WARDEN of the College, The College, St. Bartholomew's Hospital, 
k C. A Handbook forwarded on ar plication 


MODERN LANGUAGES.—MORTIMER 
LEROY, B. és L., can take one 
Address: 20, Walp le Street, Six 


HOME TUITION, LONDON & SUBURBS. 
—STUDENTS desiring Instruction in Mathematics attended at their 
own houses by a High Wrangler, M.A. ‘Trin. Coll., on very reasonable 
terms.—-X., 50, Cuningham Road, Shepherd’s Bush, W. 


WANTED.—A Naturalist with Private 
means at command to join a party now forming fer the purpose of Ex- 
ploring a Virgin Tract within twenty days of London. Expenses and a 
handsome margin besides fully expected to be realised upon completion 
of the object in view.—Apply to HyproGEN. care of Messrs. Allan, 

Newsagents, Mosley Street and Dean Street, Newcastle-on-Tyne. 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 
ALL COLLECTIONS LARGELY IMPROVED. 

Special Geological Collections for Students and Teachers, employed by all 
Lecturers and Teachers in Great Britain, obtained First-class AWAkD at 
Sydney Exhibition. 

Collections at £2 2s., £1 1s., and 1os. 6d. 

Collections of any magnitude can be arranged, and for any special pur- 
See New Lists of Collections, Apparatus, Cabinets, &c., o 

JAMES GREGORY, 
Geological Museum and Kepository, 
CHARLOTTE STREET, FITZROY SQUAR E. _ 


CRYSTALS OF MINERALS. 
Collections of ‘Twenty-five Natural Crystals of Minerals, 
Illustrations of all the Six Systems, price 2 Carriage Free. 
LARGER COLLECTIONS 
Containing Fifty Crystals of Minerals, more select and some rare 
illustrating all the Systems, price sos., Carriage Free. 
Samples of these Collections on view on application to 


JAMES R. GREGORY, 
Mineralogist, 
CHARLOTTE STREET. FITZROY SQUARE, LONDON. 


MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 

Catalogue Free. 

SAMUEL HENSON, 

STRAND, LONDON, 
Opposite Norfolk Street. ——__ ; 
MICRO-PETROLOGY. 
A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 


Diabase, Diorite, Dolerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Napoleonite. Nephlenite, Obsidian, Perthite, Pikrite, 


more visiting engagement this term.— 
ane Square, S.W. 
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is 


Lava, Liparite, 


Pitchstone, Porphyry, Phon lite, Quartzite, Rhyolite, Schorlite, Syenite, 

Tachylite, 

Rocks, showing Foraminifera, Sponge Struct 
THOMAS D. RUSSELL, 

48, ESSEX STREET, STRAND, W.C. 


Trachyte, &c., 1s. 6@. and 2s. each. Sections of Sedimentary 
ure, Corals, Shells, Xanthidise, 


&c. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM. 
who has last week sent to his subscribers the Freshwater Alga, Zygnema 
cruciatum, with drawing and description. He has also sent out Diatoms, 
Volvox globator, Hydra. Glass Larva, Asplanchna priodonta, Melicerta 
ringens, Spongilla fluviatilis, Amoeba, &c. 

_ Weekly Announcements wil! be made in this place of Organisms T. k 
is supplying. 
Specimen Tube, One Shilling, post-free. 

Twenty-six Tubes in course of Six Months for Subscription of £1 13. 

or Twelve Tubes for 10s. Ed. 
Portfolio of Drawings, Nine Parts. rs 
PROFESSORS of BIOLOGY supplied with 
all Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


each. 





NEW LIST (Just out). 
STANDARD COLLECTIONS AND 
APPARATUS 


FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 

N.B.—The above List has been specially prepared as 
SCIENCE TEACHERS and SCHOOLMASTERS of 
It contains most valuable information. Arvty EAR y. 

THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century 
and through all Agencies. 


“DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, ha 
on sale Specimens of the above; also Cut Precious Stones in all Colours 
Precious Stones valued and bought. 
12, FRITH STREET. SOHO wW. 


MR. RICHARD ANDERSON, F.CS., 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION," 
Makes a Specialty of Testing the Efficient Action of Lightning Conductors 
and of giving Advice as to the hest mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 

LEADENHALL HOUSE, 101, LEADENHALL STREET, E.C 

Now Ready, price 6s., Vol. XVIII., Part II., January, 1884. 

THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Professors G. M. HUMPHRY, TURNER, and M‘KENDRICK 


a Guide fir 
Great Brit 






Contents. 
. Certain Abnormal Conditions of Reproductive Organs in Frog 
A.M Marshall, M.D. (Plates V1.. VII. 
Trea Elimination under Use of Potassium Fluoride in Health. By | 
Waddell, M.B. 
Primary Sarc»ma of Kidney. By B. C. A. Windle, M.D 
Transverse Measurements of Human Ribs. By R. J. Anderson, 


] 


ie 





nN 


\ 


: Method of Determining Position of Fissure of Rolando in Livi 

“Subject. By A. W. Hare, M.B. 

6. New Forms of Nerve Terminations in Mammalian Skin. By ' 
Hoggan. M.B. (Plates VIII, IX.) 

7. Fold of Nates. By J. Symington, M.B. (Plate X.) 

8. Researches into Histology of Cord and Medulla. By W. A. H 


M.D. Part III. (Plate XI.) 
9. The Musculus Sternalis. By J. D. Cunningham, M.D. iv 
o. Movements of Shoulder Girdle involved in those of Arm on Trunk. 
C. W. Cathcart, M.B. 
. Relation of Orbito-Sphenoid to Pterion in Side Wall of Skull. By J. ! 
Sutton. (Plate XII.) 
12. Anatomical Notices. 
MACMILLAN & CO., London and Cambndge. 


THE ZOOLOGIS?: 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of t 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology : 
habits of animals ; arrival and departure of migratory birds ; occurrence 
distribution and migration of British fresh-water fish; new 
‘ora! aquaria; British reptiles; British land and fres 

es; an 
histor 





rare birds; 
rare marine fish; : 
water mollusca, with remarks on the haunts and habits of the speci 
other matters of general interest to those who delight in natural ! 
Reports of the Linnean, Zoological, and Entomological Societies. Revit 
of natural history books. Occasional translations from foreign 10 yt e 
journals of important and interesting articles in various branches of rolog 
There are occasional woodcuts. 


JOHN VAN VOORST, 1, Paternoster Row. 
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On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 

With the Assistance of 
FREDERICK Bonp, F.Z.S. Joun A. Power, M.D. 
Epwarp A. Fircn, F.LS a WEIR, F.L.S 
. BUCHANAN roel E, M.D 
Contains Articles by well-known Entomologists | on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
{abits, Life-Histories; occurrence of Rarities, &c. ; there ate Monthly 
Lists of Duplicates and Desiderata 
Numerous Woopcur ILLusTRATIONS, to the printing of which especial | 
attention is given, and occasional LirHoGRAPHED and Curomo-LirHo- 
GRAPHED PLATES 
SIMPKIN. MARSHALT 





& CO., Stationers’ Hall Court. 


VPELECTRICITE: 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
a1 courant de toutes les expositions él lectriques, et de tous les 
progrés de lélectricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 
*résident ; 
A. BERTHON, E. BOIST EL, F. BOREL, 
COULON, W. de FONVIELLE, L. MAICHE, 
de MERIT ENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Six Months, tos, 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 
26, BUDGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 
~ JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 
PER DICA. | 
Annalen der Physik und Chemie. Herausgegeben von | 
Gi.BERT (von 1799 bis 1824), von PoGGENDORFF (von 1825 bis 1876), von 


R. Sy 


G. WIEDEMANN (seit 1877). Jahrlich 3 Bde. oder 12 Hefte. 8°. AZ 31. 
Beiblatter zu den Annalen der Physik und Chemie. Herausge- 


geben seit 1877 von G. u. E. WiepEMANN. Jahrlich 12 Hefte. 8°. 4716 
Journal fiir praktische Chemie (von 1828 bis 1834 unter dem | 
Titel: ‘* Journal fiir technische und dconomische Chemie’’) herausge- 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis | 
1869). Neue Folge (seit 1870) hherausegegeben von H. Kovse und E. v 
Meyer. Jahrlich 2 Bande in 22 Heften. 8°. M 22. 
Vollstindige Verlagsverzeichnisse werden jederzeit, auf Verlangen franc: 
zugesandt. 
” Ready Next WwW ook. Part XXIV, 
BRAIN: 
A JOURNAL OF 
EDITED BY 
|.C. BUCKNILL, M.D., F.R.S.. J. CRICHTON-BROWNE, M.D., 
F.R 


Price 3s 


S.. D. FERRIER, M.D., F.R.S., JT. HUGHLINGS-JACKS IN, 
M.D., F.R.S., and A. DE WATTEVILLE, M.A., M.D.. B.Se 
Contents. 


ORIGINAL ARTICLES :— 
The Relations of Hysteria with the 
Diathesis. By Prof. J Grasset, M.D 
On Posterior Spinal Sclerosis. consecutive to 


Scrofulous and the Tubercular 


Disease of Blood-vessels. By 


Thomas Buzzard. M D., F.R.C .P 
On the Relation of the *‘ Aura Gorse to Epileptic Seizures. By 
ee E. Beevor, M.D. (Lond.), M.R.C 
a Case of Anasthesia. By H. - Donkin, M.B. (Oxon.), 


F C P. 
Cuntcar Cases :— 
Case Illustrating Cerebral Localisation 
(Lond.). 
Criticat Dicests :— 
Recent Views on the Innervation of the Heart 
M.D., F.R.C.P. (Edin.) 
Reviews AND Notices oF Booxs :— 
Maudsley on Body and Will. By Charles Mercier, M.B. 
Richardson on the Field of Disease, a Book of Preventive Medicine 
Octavius Sturges, M.D 
ArsTRACTS OF BrITISH AND ForEIGN JOURNALS !— 
Pitres and Vaillard on Non-Traumatie Peripheral Neuritis—De¢jérine on 
the Peripheral Nerve Lesions of Ataxia and on Peripheral Nervo-Tabes 
a i m on Nerve-suture and Nerve-transplantation. By Herbert 
- Page, F.RC.S. 
Tw Cc ases of so-called Spast ic Spinal Paralysis. 
La Psichiatria, la Neuropatologia e le science affine—(Bianchi on Func- | 
tional C — nsation of the Cerebral Cortex—Nicolucci on the Brain of 
, Man, &c.) By A. Rabagliati. 
Archives of Psychologic 
anan Baxter, M.D. 
ves de Neurologie—Gellé on Lat sa Ta Vertizo—Parinaud 
Ocular Paralysis. By Dr. W. Bevan Lewis 
MACMILLAN & CO., LONDON 


By Joseph Wiglesworth, M.D. 


By Byrom Bramwell, 


» 


oy 













al Medicine and Neurology. By E 
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| for Sale. 


NEUROLOGY. is 


By LIONEL S- BEALE, F.R.S., Professor 
of Med in King’s College, London 

SLIGHT AILMENTS; thei ature and Treatment. 
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HOW to WOR 100 Plates. 215 (Harrison 
& Sons.) 

The ‘Mic ROSCOPE in ME DIK INE Plates. 21s 

BIOPLASM: an Int: : Medicine and Physiology. 6s. 62. 

PROTOPLASM;; or, M: atter ar d Lif 1 NV, ion preparing. 


ASES 


Preparing. 


DIAGNOSIS and TREATMENT of URINARY DIS! 





On LIFE ion VITAT 


RY of LIFE 


ACTION 


LIFE THEORIES and RELIG. JUS THOUGHT. ss. 6a 

The ‘‘MACHINERY” of LIFE 

DISEASE GERMS Soiled C opie r.) 7 

KIDNEY DISEASES, & Nez uw Edition preparing. 
London: J. & A.CHUR CHI 


R. FRIEDLAN DER & SOHN, 
BERLIN N.W., CARLSTRASSE 11 
Natural History and Natural Science Booksellers. Established since 1827. 
Largest Stock of the wh le I iterature of Natural History and the 
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, Part var oh V. 2. Chemistry, 
ll the principal publications, com- 


Apply for Classified Catalogue in 2 
price 6d. le 
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NORTH BRITISH AGRICULTURIST, 


tland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in tne 
management of land throughout tI e United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, an: : contains Reports of all the principal British 
and Irish Markets of the wee 

TI he special atter ition of L and Agents is directed to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 


the only Agricultural Journai in Sc 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 3$¢. Annual Subscription, payab 
Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. 
E.C. 
Money Orders payable to Charles Anderson. Jun.. 
THE ENTOMOLOGIST’S 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W. Douctas, R. McLacuian, F.R.S., 
E. C. Rvs, F.Z.S., E. Saunpers, F.L.S., and H. T. Staton, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per Volume, 
mence with the June number in each year 
Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each 
London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communieations, &c., should be sent to the Editors at the above 
address. 


le in advance, 14s. 


London, 








Edinberch. 


MONTHLY 


post free. The volumes com- 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jamrs Britren, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedines of Societies 

Price rs 3a. Subscription for One ar, payable in advance, 12s, 
Lendon: WEST, NE Ww MAN » & Cir, 54. Hatton Garden, 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art. Varieties, Notes. through Booksellers, and at 
the Railway Bookstalls. Mffice, 441. Strand, W.C 

LA SEMAINE FRANCAISE Journal Francais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24¢.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois. ss. 5d. Prix 2d. 
chez tous les lbraires et aux gares des chemins de fer. On s’abonne 


x 





Price ad 








aux bureaux, 441. Strand, Londres, W.C. 
LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 


of those English 
m all poin.. of 
particular Gallic prir 


ut - London for the be nefit 
contemporary French fr 
rr -ading to one 


caise” has been brought 
readers who may wish to i 
view, instead a che! 
It certainly merits success.” 
LA SEMAINE FR: ANC ATSE. 
us are full of good thing ‘ _s 1 
one of the best papers pul lish ed i 






“The numbers before 
be far better for most than any 
1 Paris itself. We are much pleased 








with the character of it, belies ve it will be highly valued in all those 
many households where French is cultivated. The printing is very well 
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HODDER & STOUGHTON’S 


This Day, 


PUBLICATIONS. 


Royal 8vo, with Maps and Illustrations, price 25s. 


JAPAN: TRAVELS AND RESEARCHES. 


UNDERTAKEN AT THE COST OF THE PRUSSIAN GOVERNMENT. 
By PROFESSOR J. J. REIN, of the University of Marburg. 


Nature.—** 
Daily News.— 
field of Japanese civilisation and of the country itself,” 


It is the best of the many publications upon the watejeut that have appeared in the last ten years.” 
‘* This remarkable work has already taken in Germany a high position as 2 comprehensive study of the whole 


Sheffield Independent,—‘* The reader will be amazed at the immense and accurate amount of knowledge he has brought to the 


accomplishment of his task. 


The Japanese Government assisted him in the promotion of his undertaking. This remarkable book 


deserves very careful study, which it makes easy by its splendidly executed maps and phototypes, and the lucid style of the 


accomplished author.” 
WORKS BY J. W. DAWSON, LL.D., F.R.S., F.G.S. 
THE ORIGIN OF THE WORLD, according 


to Revelation and Science. New Edition. Third Thousand. 78. 6d. 
“We heartily commend the book to those who are inte rested in this most 
important question. Dr. Dawson is a man well known in the ranks of 
science for great breadth and grasp of knowledge.’’—Sfectator. 
FOSSIL MEN and their Modern Represen- 
tatives. Second Edition Forty-four Illustrations. 7s. 6d. 

“* A keen observer of the habits of the red man, and a diligent student of 
American antiquities, he is able, by analogical re asoning, to throw light upon 
the probable condition of prehistoric man in Europe.’’—A theneum. 

The STORY of the EARTH and MAN. 
With Twenty Illustrations. Eighth Edition, Revised. 7s. 6d. 
** A very able and interesting sketch of geological science.””-—Sfectator. 


THIRD EDITION, 2 vols. Royal 8vo. 
UEBERWEG’S HISTORY of PHILOSO- 


PHY. From THALES to the PRESENT TIME. Translated by 
GEORGE S. MORRIS, M.A. With Additions by the Translator ; 
by NOAH PORTER, D.D., LL.D., on English and American Phil- 
sophy ; and by V. BOTTA, Ph.D., on Italian Philosophy. 

Vol. IL—ANCLIENT and MEDIAVAL PHIL’ )SOPHY. 
Vol. IIL—MODERN PHILOSOPHY. Royal 8vo. ars. 
** It combines in an unusual degree the three qualities of accuracy, clear- 
ness, and conciseness, and therefore it is peculiarly adapted for the use of: 
students, while the copious bibliography renders it of value to the scholar. 
There is so much that is especially excelient in the work, that we regard the 


2 


Royal 8vo. 18s 


appearance of these two volumes as a boon to English readers.”—A thenaum. 
‘It may be recommended to students of philosophy with all confidence 
as an admirable text-book.” — Westminster Review. 


London : 


HODDER & STOUGHTON, 


The SIXTH E DITION is now read 

NATURAL LAW in the SPIRITUAL 
WORLD. By HENRY DRUMMOND, F.R.S.E., F.G.S. | 7s. 6d 
‘ This is one of the most impressive and suggestive books on religion that 

we e-— read for a long time. No one who reads the papers | entitled 

* Biogenesis,’ ‘ De "generation," ‘Eternal Life,’ and ‘ Classification,’ to say 

nothing of the others in this volume, will fail to recognise in Mr. Drummc nd 

anew and powerful teacher.’’— Spec tator. 
* Most able and interestiong. Mr. Drummond writes perfect English 
his ideas are fresh, and expressed with admirable felicity. *=-Lilevary 

Churchman. 

The ANABASIS of ALEXANDER  ; or, the 
History of the Wars and Conquests of Alexander the Great. Literally 
Translated, with a Commentary, from the Greek of Arrian the Nico- 
— By E. j. CHINNOCK, M.A., LL.B. Lond. 9s. Ed. 

‘HE RELIGIOUS QUESTIONS OF THE DAY. 
By J. 


LIFE: IS IT WORTH LIVING? 
MARSHALL LANG, D.D. Crown 8vo. 35. 6d. 

“ It is not often one meets with the argumentative ability and the fullness 
and accuracy of scientific knowledge that mark this work.” — Academy. 
ARE MIRACLES CREDIBLE? By J. 

LIAS, M.A., Author of Commentaries on Joshua and Judges, and 


Hulsean Lecturer for 1884. Crown 8vo. 3s. 6d. 

‘The handling of the subject is excellent.”’—Ecclesiastical Gazette. 
DOE SCIENCE AID FAITH in regard 
toCREATION? By the Right Rev. HENRY COTTERILL, D.D 
F.R.S.E., Bishop of Edinburgh. Crown 8vo. 3s. 64 
‘This work is remarkable among other works of its kind for fairness 

The book is carefully and thoughtfully written.—A xow/ledge. 


27, Paternoster Row. 


tone. 





Just Published, Price One Shilling. 

The RAINBAND: How to Observe it, and | 
What to Expect from it. By HUGH ROBERT MILL, B. Se. F.C.S. 
With Numerous Illustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilgers 
smallest-sized Direct-Vision Pocket Spectroscope. 

Conteats.—Introduction—H ow to see the Rainband—What the Rainband 
is—How to use the Rainband—Graphical Representation of Observations— 

— of Rainband Predicting. 

o be had fron the Publisher, ADAM HILGER, 

NW. 


The 


204, Stanhope Street 


Demy 8vo, C loth, Tlustrated, 21s 
NEW PRINCIPLES of NATURAL 
PHILOSOPHY. With an Answer to Professor Huxley, President of 
the Royal Society, on the Laws of Motion. Also, One Penny each, 
Answers to er a to Knowledge. By WILLIAM LEIGHTON 


JORDAN, F.R.¢ 
London: DAVID BOGUE E, 3. St. Martin's Place, W.C. 


TAKING TIME BY TRANSIT. 
MANUAL of the TRANSIT INSTRUMENT as used 


for obtaining Accurate Time. Crown 8vo. Price One Shilling. 


TRANSIT TABLES for 1884, 1884, giving the Transit of 
i wenty Stars for every Evening in the ear. For pc — use, Crown 
8v>. Price 2s. 6¢. By LATIMER CLARK, M.1.C.E 

E. & F. N. SPON, 16, Charirg Cross, London. 





NEW WORKS NOW READY. 


Part VIII. completing Vol. II., with 18 Coloured Plates. 
31s. 6d. 


The LEPIDOPTERA of CEYLON. By 
FREDERIC MOORE, F.Z.S., &c. To be completed in 12 Parts 
forming 3 vols. 4to, with 215 Coloured Plates. Vol. J}. with 71 Coloured 
Plates, and Vol. IJ. with 72 Coloured Plates, cloth, gilt top, to Su 
scribers, £6 10s.; to Non-Subscribers, £7 15s. each 

Part XVI. 3s. 6d. 


The BUTTERFLIES of EUROPE. Illus 
trated and Described by HE NRY CHARLES LANG, M.D., F.L.5 
&c. ‘To be completed in about 20 Parts, super-royal 8vo, each containir 
4 Coloured Plates and 16 pages of Letter- “ price 3s. 6 

[Part XVII. Next Wieck 
Part XI. 


105. 6d. 
FLORA of BRITISH INDIA. By Sir 


J. D. HOOKER. K.C.S.1., C.B , &e., assisted by various Botanists 


Vols. I. to IIT. 328. each 
BOTANICAL MAGAZINE. Coloured 
and Rare Plants suitable for, the 


Plates and Descriptions of New 
Garden, Stove, or Greenhouse. By Sir J. D. HOOKE R, C. 


To Subscribers 


F.R.S.. &c. Monthly, with 6 beautifully Coloured Plates, 
Annual Subscription, 42s. 
lL. REEVE & C).. s, Henrietta Street, Covent Garden. 
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SUBSCRIPTIONS to “ NATURE.” 


s. ad. 
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To the United States, the Continent, and all places 
within the Postal Union :— 
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CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 97. per Line after. 
£2 


-.: 

One-Eighth Page, or Quarter Column o18 6 
Quarter Page or Half a Coluron . ; 72g © 
Half a Page, or a Column ice eas S86 
i 4 a er 
Post Office Orders payable to MACMILLAN & CO. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 








la 
Biary of Socicties 
LONDON 
THURSDAY, Janvary 24. 

Rovat Society, at 4.30.—Otservations on the Influence of Certain Culture 
Fluids and Medicina! Reagents on the Growth and Development of the 
Bacillus tuberculosis: Dr. C. T. Williams.—The Effects of Lesions of 
Different — of the Cerebral Hemispheres: Dr. Ferrier, F.R.S., and 
Dr.G F. Yeo. 

Rovat InsTITUTION, at 3.—Music for the Pianoforte, &c.: Prof. Pauer. 

Society oF Arts, at 8.—Gas from Limed Coal: Prof. Wanklyn. 

Lonvon INSTITUTION, at 7.—Mozart’s Operatic Works: W. A. Barrett. 

FRIDAY, Janvary 25. 

QuexetTT Microscopicat Cuuvs, at 8. 

Rovat InstTiruTiox, at 9 —Kilimanjaro, the Snow-clad Mountain of 
Equatorial Africa: H. H. Johnston, 

SATURDAY, January 26. 

Puysicat Society, at 3.—On Direct Reading Electric Measuring Instru- 
ments: Prof. Ayrton, F.R.S., and Prof. J. Perry.—On the Electromotive 
Force set up during Interdiffusion: Dr. C. R. Alder Wright, F.R.S., and 
C. Thompson. : 

Rovat INnsTITUTION, at 3.—Life and Literature under Charles I.: Prof. 
Morley. 

Essex Fiztp Cxus, at 7.—Annual General Meeting. Presidential Address 
—The Influence of Man upon the Flora of Essex: Prof. G. S. Boulger. 

SUNDAY, JANvUARY 27. 
Sunpay Lecrure Society, at 4.—Conservation of Energy: W. L. Car- 


enter. 
‘ MONDAY, January 28. 

Rovat GEOGRAPHICAL Sociery, at 8.30—Three Months’ Exploration in the 
Tenimber Islands (Timor Laut): H. O. Forbes —Ascent of the Crater of 
Ambrym Islani, New Hebrides: Lieut. Beresford, R.N., and Mr. Luther. 

Lo~pon INsTITUTION, at 5.—Results obtained by the Society for Psychical 
Research: H. Sidgwick. 

Socirty oF ARTs, at 8.—Photo-Mechanical Printing: Thomas Bolas. 

InstITUTE OF ACTUARIES, at 7.—(’n a Method for determining the 
Extra Premiums to be charged in respect of Two-life Assurances: Gerald 


H. Ryan. 
t TUESDAY, Janvary 29. 
Socrety or ArTs, at 8.—Canada as it will appear to the British Associa- 
tion: J. G. Colmer. 
Royat InsTITUTION, at 3.—Scenery of the British Isles: Prof. A. Geikie. 
WEDNESDAY, JANUARY 30. 
Society oF Arts, at 8.—Coal Gas as a Labour-saving Agent: T. Fletcher. 
THURSDAY, JANUARY 31. 
Roya. Sociery, at 4.30. 
Society oF TELEGRAPH ENGINEERS, at 8.—Ona System of Electric Fire 
Alarms (illustrated by diagrams and apparatus): Edward Bright. 
Lonpon INsTITUTION, at 7.—The Greatest of the Old English Poets: Rev. 
S. A. Brooke. 
Roya. INSTITUTION, at 3.—Music for the Pianoforte, &c.: Prof. Pauer. 
FRIDAY, Fesrvary t. 
Geotocists’ AssociaTION at 8. 
Rovat INSTITUTION, at 9.—RAjah RAmmohun Roy: Prof. Max Miiller. 
SATURDAY, Fesrvary 2. 
RovaL INsTITUTIDN, at 3—Life and Literature under Charles I. : Prof. 


Morley. 
GOLD MEDAL, 
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FRY S PARIS EXHIBITION. 
COCOA In Packets and Tins. Pure 


Cocoa only, with the super- 
“If properly prepared, there is no nicer 








fluous oil extracted. 


or more wholesome preparation of EXTR ACT 
cocoa.”"—Food, Water, and Air, 
Edited by Dr. Hassall. 

J. S. FRY & SONS, Bristol and London. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CO.’S 


ATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL: 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ‘‘ MAGNETISED,”’? constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 
Only Addresses :—6r1, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be converted to this plan. 


“SECOND EDITION, | 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN ). GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


S C. TISLEY @ Co, 


OPTICIANS, 
172. BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits ...... 30/- each, 
With Adjustable Slits ... 40/- 45 
Copy of an Unsolicited Testimonial from 


JOHN SANFORD DYASON, Esqa., F.R.G.S., F.R.Met.S., 
Member of Council of Meteorological Society. 
Boscoset GARDENS, N.W., September 19, 1883. 
“*T wave been working in the higher Alps—the vicinity of Monte Rosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner.” 


7o §. C. TISLEY & Co., 


172, BROMPTON ROAD, S.W. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices. and Railway Companies throughout 
ireland. 

It writes almostinstantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change ; F. Newrrry & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool ; and to be had of all 

Stationers. 


PREWLEY & DRAPER (Limited), Dublin. 




















GREEK and ROMAN COINS. Catalogue 


of the Collection formed by GEORGE SIM, F.S.A. Scot., Fdinburgh. 
4to, price ats. 


MACMILLAN & CO., LONDON, 
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HARVEDYVT AND PEAR, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARISING SET; NICOL AND OTHER 
PRISMS; MAKERS OF MAXWELL’S DYNAMICAL AND 
COLOUR TOPS; RAIN-BAND SPECTROSCOPES, DICHROSCOPES, tc. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883 

















With numerous Illustrations, Medium 8vo, Price 12s. 6d. 


A TEXT-BOOK OF 
PATHOLOGICAL ANATOMY AND 
PATHOGENESIS. 


BY ERNST ZIEGLER, 

Professor of Pathological Anatomy in the University of Tiibingen. 
TRANSLATED AND EDITED BY DONALD MACALISTER, M.A., M.B., M.R.C.P., 
Fellow and Medical Lecturer of St. John’s College, Cambridge. 

PART I.—GENERAL PATHOLOGICAL ANATOMY. 
MACMILLAN AND CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 











MICHAEL FARADAY. HERMANN L, F. HELMHOLTZ. 
THOMAS HENRY HUXLEY. | SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. 

JOHN TYNDALL. SIR GEORGE B. AIRY. 
GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. , 

SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES WHEATSTONE. RICHARD OWEN. 

SIR WYVILLE THOMSON. JAMES CLERK MAXWELL. 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. 
ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON. ARTHUR CAYLEY. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s. od. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.0.’s payable to MACMILLAN & CO., 
)9FFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
7) A CERTAIN 
Geological Transparencies for the Lantern. HOLLOWAYS OINTMEN 
Descriptive Catalogue on Application. . REMEDY 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS For BAD BREASTS, OLD WOUNDS, and SORES. If 
AND MINERALS. - 
HOW & CO’S POCKET MICROSCOPE LAMP. 85. 6d. effectually rubbed on the Neck and Chest, it cures SORE 
MICRO-PETROLOGY —Sections of Pitchstones, Obsidians, Granites THROATS, BRONCHITIS, COUGHS and COLDS; and for 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes. GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- namerene : - naeaen 


stones, &c.. price 1s. 6d. each, WANTE 5) ~..:04 NATURE,”’ No. 56, with 


JAMES HOW & CO., 73, Farrincpon Street, Lonpon. Index. Apply Nature Office, 29, Bedford'Street,»Strand, W.C. 
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Messrs. MACMILLAN & CO. '§ NEW BOOKS. 
TENNYSON’S WORKS. 


Messrs. MACMILLAN AND Co. beg to announce that 











they will for the future publish Lorp TrEnnyson’s 
Works. 

They are now prepared to supply the Trade with an 
entirely New Edition of the complete Works, corrected 
throughout by the Author, in Crown 8vo, price 7s. 6d., 
printed from new type, and containing a new Portrait 


engraved on steel. 





A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, M.A., LL.D., 
Author of ‘*The Making of England,” &c. With Portrait and Maps. Demy 8vo. 18s. 


“ This volume is not only a great literary work, it is a fitting monument to a noble character. . . . It is one of 
the most valuable contributions to historical literature that has been made for many years past— interesting alike in 
its matter and its form, and in the pathetic circumstances under which it appears.”—A7itish Quarterly Review. 


AND THE EGYPTIAN QUESTION. 
BY 


D. MACKENZIE WALLACE. 


DEMY §8vo, 145. 





ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- 
NETISM. By ANDREW GRAY, M.A., F.R.S.E., Chief Assistant to the Professor of Natural Philosophy in the 
University of Glasgow. Pott 8vo. 35. 6d. ' 

NOW READY, VOLS. I. IlI., AND IV. PRICE 31s. 6d. EACH. 


SURGERY, THE INTERNATIONAL ENCYCLOPAEDIA OF. A 


Systematic Treatise on the Theory and Practice of Surgery by Authors of Various Nations. Edited by JOHN ASHHURST, 
Jun., M.D., Professor of Clinical Surgery in the University of Pennsylvania. Illustrated with Chromolithographs and 
Wood Engravings. In Six Volumes (to be Published Quarterly). Royal 8vo. 315. 6d. each. : 
CONTENTS OF THE VOLUMES,—Vol. I. GENERAL SURGERY. OPERATIVE, MINOR, and PLAasTic SURGERY. AMPUTA- 
TIONS. Vol. II. InJuRIES and DtsEAsEs which may occur in any part of the Bony, VENEREAL DISEASES, INJURIES, and 
DisEASES of VARIOUS TISSUES of the Bopy. Vol. ITI. INJURIES and DISEASES of the NERVES, BLOOD-VESSELS, and BonEs. 
VoL. IV. Injuries of the BONEs, DisEAsEs of JoINTs, EXCISION and KE-sECTIONS, TuMoURS, INJURIES of the BACK and 
MALFORMATIONS and DISEASES of the SPINE. Vol. V. REGIONAL SURGERY (continued), Vol. VI. REGIONAL SURGERY (con- 
cluded), Hisrory of SURGERY. APPENDIX. GENERAL INDEX to the whole of S1x VOLs. 
BY PROFESSOR F. MAX MULLER. 
a vy + + , % yw Bs _ 7 _ % 7 
KANTS CRITIQUE OF PURE REASON. The only Complete 
Translation of the Original Edition. By F. MAX MULLER. With an Historical Introduction by Lupwic 
Noire. 2 Vols. Demy ‘8vo. 325. 


“* Through this translation Kant’s work has for the first time become international—the common p roperty of the whole world.” 
—Times. 





MACMILLAN AND CO., LONDON, 
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- ASTRONOMICAL TELESCOPES. 


FINEST POSSIBLE QUALITY. 
z}in. Wray Lens, best mounting, &c., &e. £5 0 34in. Wray Lens, best mounting, &c., &c. 4" 15 
2hin. do. do. do. 47 10 | qin. do. do. do. 425 0 
3in. do. do. do. A#l2 10 | 4fin. do. do. do. #40 0 
PFHE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., Equatoreal Stand ... £12 12 0 
New Illustrated Catalogue, 3 stamps. 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous scanctis and an es to fit it to -™ 
te.escope for Photographic Solar Sp ots, &c., complete ... ‘ ae - £2 2 6 


“LE MERVEILLEUX ” } plate, complete dry plate apparatus : 83a 
“LE MERITOIRE” j plate, complete dry plate apparatus, double rising front, swing back, rack to focus, ‘&e. &e. ALI 6 


THE “INSTANTOGRAP H, ” with best lens, instantaneous shutter, screw motion to tail board, and i recent 
improvement .. eee . ove eee eee eee ees os «- £2 2 0 
Illustrated Photo Catalogue 2 stamps. 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 








“NOW READY, No. V. FEBRUARY, Super Royal 8vo, Price SIXPENCE, by Post EIGHTPENCE. 


Che English Fllustrated Magazine. 


Frontispiece—* THE LOVING CUP.” 
f Engraved by J. D. Cooper, from the Painting after D. G. RossErrt, in the possession 
fe > SUKI WAH |S of A. S. Stevenson, Esq. 
ENGLISH: AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL (0 be continued), 
he- By the Author of ‘John Halifax, Gentleman,” With Illustrations by T. Napier 
RED Hemy., 
sed THE POST-OFFICE. 
f No x With Illustrations by HARRY Furniss. 
¥ THE CHARACTER OF DOGS. 
By R. L. STEVENSON. With Illustrations by RANDOLPH CALDECOTT. 
THE HUMMING-BIRD’S RELATIVES. 
By GRANT ALLEN. With Illustrations by CHARLES WHYMPER. 
JULIA (¢0 be continued). 
By WALTER BESANT. 
THE CAMPAGNA.. A Poem. 
By AuGuUSTA WEBSTER. 
THE ARMOURER’S PRENTICES. 
By CHARLOTTE M. YONGE. Chapters X., XJ., XII. 


MACMILLAN & CO., LONDON. 





























BY FRANCIS GALTON, F.R.S. 


RECORD OF FAMILY FACULTIES. 


Consisting of Tabular Forms and Directions for Entering Data, with an Ex;lanatory Preface, by FRANCIS GALTON, F.R.S. 
4to, 25. 6d. 


x bok © He) 


Are offered in PRIZES for Extracts from Family Records, compiled upon this principle. For Condisions see the Book. 
EXTRACT FROM THE 7/MES OF JANUARY 9. 

** A new and instructive recreation is offered by an eminent man of science to the families of England. It may be called the 
rame of ‘Family Records,’ It is at least as attractive as most of the games, puzzles, and strings of questions with which many 
families now beguile their leisure and weary their acquaintances, and it is likely to be far more useful in its results... . . The 
inquiry he proposes to institute is in many respects a novel one, It is, perhaps, as well not to take it too seriously at first, lest those 
who are invited to co-operate should be frightencd rather than attracted by it. If the plan is to succeed, as we sincerely trust it 
may, it must recommend itself by various m dtives to various min Is, and we are convinced that there are many who would consent 
it once to play an attractive and interesting game, though they would be very likely to decline if they were askel to take part in a 
serious scientific inquiry. Which of the two classes of contributors to Mr. Gal-on’s ‘ Records’ is most likely t> win the prizes is a 
different question.” 





FOR CHILDREN AND ADULTS. 


LIFE-HISTORY ALBUM: being a Personal Note Book, combining 


the chief advantages of a Diary, Photograph Album, a Register of Height, Weight, and other Anthror ometrical Observe 
tions, and a Record of Illnesses. Containing Tabular Forms, Charts, and Explanations especially designed for’ popular use. 
Prepared by the direction of the Collective Investigation Committee of the British Medical Association, and edited by FRANCIS 
GALTON, F.R.S., Chairman of the Life-History Sub-Committee. qto. 3s. 6¢. Or, with Card of Wools for Testing 
Colour Vision, 45. " 6d. 


“One of the most novel publications of the year.”—Aritish Medical Fournal. 


MACMILLAN & CO., LONDON. 
Print wil by CR. “Cha LAY, Sons, AND Tavor, at7 » and 3. Bread ‘Street Hill, ‘Quen Victoria Street, in the City of Loe lon, and pu “T'shed by 
Macciinian ann Co. at th: fice, 29 and 30 Redford Street, Covent Gar len.—Tuurspay. January 24. 1874 
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A WEEKLY 


ILLUSTRATED JOURNAL 





OF SCIENCE 


‘* To the solid ground 


Of Nature trusts the mind 


No. 744, VOL. DL. 29] THURSDAY, 


miniaiedl as a Newspaper at the General Post Office] 


UNIVERSITY COLLEGE, LONDON. 
QUANTITATIVE ANALYSIS. 

A Course of Twenty Lectures on the above subject will be given 
February, March, and April, by R. T. PLIMPTON, Ph. D., 
Assistant-Professor of Chemistry. First Lecture, MON DAY, 
t3. Fee, £1 115. 6d. 


during 
F.t.S., 
February 11, 


fALFOURD ELY, M.A., Secretary 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON.—PRELIMIN- 
ARY SCIENTIFIC I AMINATION. 

A Class in all the Subjects (including practical work) began on TUES- 
DAY, January 15, at1ra.m. It is open to Students not attached to the 
Hospital. 

Fee odeting | all materials) to Students of 48 8s.; to 
oy £10 105. Fee for a Single Subject, £3 3s. 

The Class is Te wen up to the Examination in July, and is held by— 
M.A., Lecturer on Botany to the Hospital. 
Chemistry. —H. E. Armstrong; F. R. Ss. 


jotany.—Rev. G. Henslow, 

Physics. —F. Womack, B.Sc. Lond., Demonstrator of Natural Philosophy 
to the ee 

Zoology.—T. W. Shore, B.Sc., M.B. Lond. 

For further particulars, application may be made personally or by letter 
to the WARDEN of the College, The College, St. Bartholomew’s Hospital, 
E.C. A Handbook forwarded on application. 


WANTED.—A Naturalist with Private 


means at command to join a party now forming for the purpose of Ex- 
ploring a Virgin Tract within twenty days of London. Expenses and a 
handsome margin besides fully expected to be realised upon completion 
of the object in view.—Apply to HYDROGEN, care of Messrs. Allan, 
Newsagents, Mosley Street and Dean Street, Newcastle-on-Tyne. 


the Hospital, 








MAPPIN & WEBD’S 
— 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


MAP PEN & WEBB 
CELCE RATED CANTEENS 





OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 


which builds for aye.’ 
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JANUARY 31, 1884 [PRICE SIXPENCE 
; tite Riehin ee nae 
Just Publish 


AND 
HOW TO PRESERVE THEM BY THE 
AID OF SPECTACLES. 
JOHN BROWNING, F.R.A.S. 
With Thirty-seven Illustrations. 
Price Is. ; in om th, 1s. 6d, 


* This little volume should secure a ircle of readers 


BY 


We have been 

















espec “ial y pleased with the many 1 nts given by Mr. Browning regard- 
ing sight-preservation. . . . Mr. | R's work teems with interest, and 
deserves peru sal from its intrinsic inter nd from the amount of informa. 
tion which may be culled from its pages re andl ng the ph hysivlogy of seeing.’’ 
—Health 

“+ How to Use our Eyes,’ by John Browning, F.R.A.S,, is a thoroughly 
— little manual, likely to be of much use to persons with weak eyes."” 
—Gr 

- y one who cares about his ey esi ght should get this little book: those 
who think their eyesight of no — ular moment can very readily dispense 
with it.”"—R. A. Proctor, B.A., in Ko NOU te 1ge. 


CHATTO AND WINDUS, Piccadilly, London, W. 
And of all Booksellers. 
Sent free for rs. or 1s. 6a. by the Author, 


JOHN BROWNING, 63, STRAND. 


STANDARD METEOROLOGICAL INSTRUMEN 
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Price 3s. 6d. 


Price Lists Post Free. 


Server 
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Negretti & Zambra’s Horticultural 
Self-Registering Thermometer, 





NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 483, Tollington Road, Holloway, London, N. 


MINERALOGY. 


Mr. HENSON has just received from Russia some most splendid 
Crystals of ‘‘ SHERRY COLOURED” 
TOPAZES, 

Ranging in size from 1 inch to 4 inches high, and 1} to 34 inches wide, 
1} to 3 inches broad. This is the Finest Series of ‘opazes ‘that has ever 

been seen in the United Kingdom. 

SAMUEL HENSON, 

STRAND, LONDON, 
Opposite Norfolk Street. 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 
ALL COLLECTIONS LARGELY IMPROVED 
Special Geological Collections for S:udents and Teachers, employed by all 
Lecturers and Teachers in Great Britain, obtained First-class AWARD at 
Sydney Exhibition. 
Collections at £2 2s., £1 18 poe 108. 6d. 
Collections of any magnitude can te arranged, and for any a pur- 
pose. See New Lists of Collect’ ns, Apparatus, Cabinets, &c., of 
JAMES R. wth} dn Proth glg 
Geological Museu and Reposit.r 
88 CHARLOTTE STREET, FITZROY ‘SQUARE, 


CRYSTALS OF MINERALS. 


Collections of Twenty-five Natural Crystals of Minerals, 
Illustrati ns of all the Six Systems, price 21s., Carriage Free 
LARGER COLLECTIONS 

C:nta'ning Fifty Crystals cf Minerals, more select 

iltustrating all the Systems, price 50s., Carriage Free. 

Samples of these Collecti .ns on view on application to 

JAMES R. GREGORY, 

Mineralogist, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MINERALS, ROCKS, FOSSILS. 
COLLECTIONS OF MINERALS AND METALS, 
SUITABLE FOR TRAVELLERS AND 
STUDENTS, FROM £2 2s. 

Catalogue Free. 
SAMUEL HENSON, 
STRAND, LONDON, 
Opfe. Ste Norfolk Street, 
~MICKO-PE LFROLOGY. 


A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Diorite, D> lerite, Elvans, Gabbro, Gneiss, Granite, Granulite, 
Lava. Liparite, Napoleonite, Nephalenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry, Phon lite, Quartzite, Rhyolite, Schorlite, Syenite, 
Vachylite, Trachyte, &c., 1s. 6d. and 2s. each. Sections of Sedimentary 
Rocks, showing Domuntalteen, Sponge Structure, Corals, Shells, Xanthidiz, 
&c. 
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comprising 


and some rare 
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THOMAS D. RUSSELL, 


48, ESSEX STREET, STRAND, W.C. 


PROFESSORS of BIOLOGY supplied with 
” Spec ADE WILTON, 


NEW LIST (Just out) 
STANDARD COLLECTIONS AND 
APPARATUS 


FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 

N_B.—Tise above List has been specially prepared as a Guide for 
SCIENCE TEACHERS and SCH JOLMASTERS of Great Britain 
/t contains most valuable information. Apvrty Earty. 

THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
38 WHISK N STREET, LONDON, E.C. (over Quarter of a Century), 
and thr ough all Agencies. 


“DIAMONDS IN MATRIX. 


R.C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 








Northfield Villas, Leeds. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Chetogaster Limrai, with drawing 
and description. He has also sent out young Specimens of Cristatella 
muced >, just hatched from the Statoblasts, Asplanchna priodonta, Euchlami 
tr.quetra, Hydatina senta, Spongilla fluviatilis, &c. 

Weekly Announcements will be made in this place of Organisms T. B 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for S ponee of £1 18. 
or Twelve Tubes for ros. € 
Portfolio of Drawings, Nine Parts, 1s. each. 


“MR. RICHARD ANDERSON, F.CS., 


ITHOR OF 


ne LIGHTNING CONDUCTORS: 


THEIR HISTORY, NATURE, AND MODE OF APPLICATION, 
Makes a Specialty of Testirg the Efficient Action of Lightning Ccnductors; 
and of giving Advice as to the best mode of appiymg the Apparatus for the 


Protection of Public and Private Bu ildings. 
LEADFNHALL HOUSE, ror, LEADE 2NHALL STREET, E.C. 





FOR SALE.—‘ Nature,’’ Complete Set, 
28 Vols.. bound in Cloth, uniform. - A- ply MACLACHLAN and STEWART 
Bo-ksellers, Edinburgh 


HOW & CO.’S 


Geological Transparencies for the Lantern. 





Descriptive Catalogue on Applicati sn. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 62. 


MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, ‘Trachyte 
Andesites, Porphyrites, R! yolites, Lavas, Ashes, Gneiss, Schists, Lime 
stones, &c.. price 1s. 6d. each, 


FARRINGDON Street, Lonpon. 


JAMES HOW & CO., 73 





Now Ready, Price 55. 


| THE JOURNAL OF THE ANTHROPO. 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IREL oe , 
February, 1284. Vol. xiii. No. 3. with 18 Plates, contaiis :—Pay 
and communications by Mr. R. B_ White, FGS. Mr. J Ps rk 
Harrison, M.A., Mr. J. E. Price. F.S A., Dr. Garson, Prof. Flower, 
F.R.S., Mr. E. paler, Dr. E. B. Tylor, F.R.S., and Mr. Worthir ngtc 
G. Smith, F.L. 


Trt BNER & CO., Ludgate Hill. 





Now Ready, Part XXIV., Price 3s. 6d. 


BRAIN: 
A JOURNAL OF NEUROLOGY. 
EDITED BY 
J. C. BUCKNILL, M.D., F.R.S.. J. ERICHTON- BROWNE, MD, 
F.R.S.. D. FERRIER, M.D., F.R.S. J. HUGHLINGS-JACKSON, 
M.D., F.R.S., and A. DE WATTEVILLE, M.A., M.D., B.Sc 


Contents. 
ORIGINAL ARTICLES :— 
The Relations of Hys‘eria with the 
Dia‘hesis. By Prof J Grasset, M.D 
On Posteri »r Spinal Sclerosis. consecutive to Disease of Bluod-vessels. 
Thomas Buzzard, a ‘ & RC.P. 
On the Relation of the *‘ Aura’”’ 


Scrofulous and the Tubercular 


one rae to Epi'eptic Seizures. !'y 
.C.1 


Charles E. Beevor, M. D. (Lond.), M.R 
Note on a Case of Anesthesia. By H. B. Donkin, M.B. (Ox°n), 
F.R.C 


CLINICAL ;—- 

Case Illustrating Cerebral Localisa‘ion. 
(Lond.). 

Criticat DiGEstTs i= 

Recent Views on the Innervation of the Heart 
M.D.. F.R.C.P. (Edin.) 

Reviews AND NOTICES OF = — 

Maudsley 02 Body and Will. By Charles Mercier, M.B. 

Richardson cn the Field of Disease, a Book of Preventive Medicine. 1) 
Octavius Sturges, M.D 

AvcsTRACTS OF BxITISH AND ForEtGN JourNALS :— 

Pitres and Vaillard on Non-Traumatic Peripheral Neuritis—Deéjérine 
the Peripheral Nerve Lesions of Ataxia and on Peripheral Nervo-Ta‘es 
oe m_on Nerve-suture and Nerve-transplantation. By Hertert 

. Page, F.R.CS 

Tw. > Cases of so-ca'led Spastic Spinal Paraly-is. 

La_Psichiatr'a, la Neuropatologia e le science affine—(Dianchi on Func: 
tional C mpensation of the Cerebral Cortex—Nicolucci on the Brain of 
Man, &c.) By A. Rabagl ati. 

Russian Archives of Psychological Medicine and Neurology. Fy | 
3uchanan Baxter, M.D. 

Archives de momen: >—Gellé on Labyrin‘hine Vertigo—Paviniud 
Ocular Paralysis. y Dr. W. Bevan Lewis 


MACMII LAN & CO., LONDON 


By Joseph Wiglesworth, M |! 


By Byrom Bramwell 
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Sale by Auction. 


OO Lanne OF PUBLIC INSTITUTIONS, B))K- 
LLECTORS, AND OTHERS. 

MESSRS. HODGSON will Sell by Auction, 
at their Reoms, rrs, Chancery Lane, W.C.. early in FF BRUARY, 
VALUABLE SCIENTIFIC and MISCELLANE :U3 B)JOKs, ine 
cluding Linnean Soctety’s Transact 83 : .nnean 




















Journal to 1881, 37 vols. : Geolo vols 

Popular Science Revie :. Stude 2 lectual 
Observer, 5 vols. ; D1 fs Microscopical ace, New 
Series, 2 vo's. ; cal Journal, 13 vols., &c.—All in 


M 
good ecndition and in neat bind ngs. 
Further particulars will be duly announced, and Catalogues are preparing. 


LA SEMAINE FRANGAISE: 


Newspaper and Review in the French Language. 
Science, Art, Varieties, Notes. 
the Railway Bookstalls. Office, 441. Strand, Wi. 

LA SEMAINE FRANCAISE: Journal Francais pour 


l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 2}¢.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. sd. Prix 2d. 
chez tous les hbraires et aux gares -. chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, Ww. 


LA SEMAINE FRANCAISE. —**La Semaine Fran- 


gaise * has been brought out in London for the benefit of those En glish 
readers who may wish to study contemp \rary French from all points of 
view, instead of confining their oes to one particular Gallic print. 
It certainly merits success.”—Grap 





LA SEMAINE FRANC: ATSE. —*The numbers before 


us are full of good things. . It wiil be far better for most than any 

ne of the best papers published in Paris itself. 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 
done.”’—Queen. ; 








TERMS OF SUBSCRIPTION :— x & 
Three Months... ese ove wee ow 2 9 
Six ‘i ese eee ons — arn - § 8 
Twelve ., oe os 00 ova eee w. 10 10 


P.O.0O. payable to A. CrisTIN. 
Publishing Office, 441, Strand, W.C. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Yhird Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-kncwn naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new cr 
rare mcrine fish; ‘oca! aquaria; British reptiles; British land and fresh- 


water mollusca, with pos on the haunts and habits of the species; and | 


other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Oceasional translations from foreign soo!ogical 
journals of important and interesting articles in various branches of snclogy 
There are occasional woodcuts. 

JOHN VAN Vv OORST, 1, Paternoster Row. 


Now Ready, price 6s., Vol. XVIII., Part II., January, 1884, 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Professors G. M. HUMPHRY, TURNER, and M‘KENDRICK. 


Contents. 





tr. Certain Abnormal C nditions of Re “~ Seye Organs in Frog. By 
A.M Marshall, M.D. (Plates VI.. VIT.) 
Urea Elimination under Use of Potassium ' luoride in Health. By L. A. 


Waddell, M.B. 


Primary Sare ma of Kidney. By B.C. A. Windle. M.D 


4. Transverse Measurements of Human Ribs. By R. J a . rson, M.D 
5 Method of Determining Position of Fissure of Rol in Living 
Subject. By A W. Hare, M.B 
New Forms of Nerve Terminations in Mammalian Skin. By G 


Hoggan, M.B. (Plates VIIT., 1X.) 
Fold of Nates. By J. Symington. M.B. (Plate X.) 
Researches into Histology of Cord and Medulla. Py W. A. Hollis 
M.D. Part III. ¢Plate XL.) 
The Musculus Sternalis. By J. D. Cunningham, M.D 
Movements of She uld ee Girdle involved in these of Arm on Trunk. By 
C. W. Cathcart, M.1I 
Relation « f Orbito-Sphen id to Pterion in Side Wall cf Skull. By J. B. 
Sutton. (Plate XII.) 
12. Anatomical Notices. 
MACMILLAN & CO., London and Cambridge. 


“THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
{. tensing, Legal, and Parliamentary Matters. 
Review or THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRAD 
Recorp. 
The Organ of the Country Brewers. 

“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially cc nnected with brewing interests. 

Subscriptic yn, 16s 6d. per annum, post free, dating from any quarter-day. 
Sing'e copies ts. each. Registered for transmission abroad 
Offices—s. Bond Court, Walbrook, London, E.C. 





° 


NATURE 


a Weekly 


Politics, Literature, | 
Price 2¢@ , through Booksellers, and at | 


We are much pleased | 





cvil 


JOH. AMBR. BARTH, éditeur, 
LEIPZIG, Johannesgasse 34. 
PERIODICA. 

‘nnalen der Physik und Chemie. Herausgegeben von 
GieBerT (von 1799 bis 1824), v n PoGGeENDO RFF (von 1825 bis 1876). von 
G. WikDEMANN (seit 1877). Jahrlich 3 Bde. oder 12 Hefte. 8°. 3731 

Beiblatter zu den Annalen der Piel und Chemie. Herau-ye- 
geben seit 1877 von G. u. E. Wiepemann. Jahrlich 12 Hefte. 8° 3416 

Journal fiir praktische Chemie tron 1828 bis 1834 unter dem 
Titel: ‘* Journal fiir technische und Sconomische Chemie ’’) herausge- 
geben von Erdmann, Schweigzer-Setdel, Marchand, Werther; (bis 
1869). Neue Folge (seit 1870) herause gegeben von H. Kose und E. vy, 











Meyer. Jahrlich 2 Bande in 22 Heften. 8° M 22. 
Vollstandige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco 
rugesanc dt. 





On the Ist of every Month, price | Sixpence. 


THE ENTOMOLOGIST: 
| AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
| Edited by Jounn T. CarrinGton, 
With the Assistance of ‘ 
FREDERICK Bonp, F.Z.S. Joun A. Power, M.D. 
Epwarp A. Fircn, F.LS J. Jenner Werr, F.L.S. 
F. BucHanan Wureg, M.D. 

Contains Articles by well-known Entomologists on all Brarches of the 
| Science ; on Insects injurious or beneficial to Farm or Garden; Nete on 
Habits, Life-Histories; oecurrence of Rarities, &c.; there are Mventhly 
Lists of Duplicates and Desiderata 

Numerous Woopcytr ILLUSTRATIONS, to the printing of which esrecia! 
attention is given, and occasional Lirnocraruep and Curomo-! ITH - 
GRAPHED PLATES 

SIMP KIN. MARSHALL. & CO.. Stationers’ Pall Court 


LELECTRICITE: 


Chaque Samédi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecterrs 
al courant de toutes les expositions électriques, et “e tou les 
progrés de l’électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 


A. BERTHON, E. B OISTE T, F. BOREL, 

R. de COULON, W. de FONVIEI "LE, L. MAICHE 

A. de ME RITENS, D. MONNIER, D. NAPOLI. 

Subscription Yearly, 20s. ; Six Months, tos, 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON, 
ee Specimen Copy sent post free. ” 
NORTH BRiTISH AGRICULTURIST, 

the only Agricul‘ural Journai in Scotland, circulates extensiv+'y amorg 
Landowners, Farmers, Reside: t Acents, and others ine est d in t-¢ 
management of land th rough ut the United Kingdem. ; 

The AGRICULTURIST is publi-hed every Wed ines day aft ern_on n 
time for the evening mails, and contains Reports of all the princi; al Pritish 
| and Irish Markets of the wee! 

The special attention of L: wot ‘Ag zents is directedtothe AGRICUL RiS1 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale. 
| _ Ad.ertisers addressing themselves to Farmers will find the AGRICUL- 

TURIST a first-class medium for reaching that Class. 


2 


Price 3d. By post 34d. Annual Subs scripti n, payable in advance, t4s 

Offices—377, High St., Edinburgh ; and 145, Queen Victcria St L rdon, 
E.C. 

Money Orders payable to Charles Anderson, Jun., Edinbury b. 


“THE ENTOMOLOGIST’S MONIHLyY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Dovctas, R. McLacuiay, F.F *., 
E. C. Rvs, &.Z.S., E. Saunpers, F.L.S., and H. T. Sta NToN, F.R.S 

This Sandie, commenced in 1864. contains standard artieles and nc tes 
on all subjects connected with Entomology, and especially cn the Insects «f 
the British Isles. 

Subscription—Six Shillings per Volume, 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained t y, purcheser: of 
the entire set to date, at the increased price of ros. each; the suc. ee edi zg 
vols. may be had separately or together, at 7s = 

London: JOHN VAN VOORST, , Paternoster Row 

N.B.—Communications, &c., should be Ay to the Editors at the above 

address. 


post free. The volures «: m- 


"On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTEeNTs:—Original Articles by leading Botanists.— Extracts, and 
Ne tices of Books and Memoirs.—Articles in Journals.— Botanical > ev s.— 

Proceedines of Societies 
Price 1s 3a. Subscription for. + 
Lendon: 


e Year, payable in advance, 12s 


Hatton Garden, E.C 
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GANOT’S PHYSICS AND NATURAL PHILOSOPHY. 
In Crown 8vo, with 2 Coloured Plates and 495 Woodcuts. 7s. 6d. 


NATURAL PHILOSOPHY for GENERAL 
READERS and YOUNG PERSONS, translated from the French of 
E. Ganor (with the Author's sanction) by E. ATKINSON, Ph.D., 
F.C.S., Professor of Experimental Science, Staff College. Fifth 
Edition, revised and augmented 


By the same Translator, in Large Crown 8vo, price 15s. 


GANOT’S ELEMENTARY TREATISE 


on PHYSICS, Experimental and Applied, for the use of Colleges and 
Schools. Eleventh Edition, revised and enlarged, with 5 Coloured 
Pla:es and 898 Woodcuts. 


London: LONGMANS & CO. 
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sth Thousand. In one vol. 8vo, cloth. Price 16s. 
By HERBERT SPENCER. 

“This is nothing but a philosophy of epithets and phrases, introduced 
and carried on with an unrivalled solemnity and affectation of precision of 
style, concealing the loosest reasoning and the haziest indefiniteness.” 
—Edinburgh Revier 

WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 

London, and Edinburgh. 


Now ready. | 
By C. J. WOODWARD, B.Sc. 
ARITHMETICAL CHEMISTRY (Part II.). 


Price Two Shillings. 
Contains Exercises on— 
Vaour-Density. | 
Specific Volume. 

Dulong and Petit’s Law. 


Direct and Indirect Analysis. 

Formule of Isomorphous Bodies. 

Atomic Weight Determination, 

Walton's Law. Heat of Combination. 

Gas Analysis Kinetic Theory of Gases, &c. 
The explanations form a concise treatise on Chemical Philosophy. A novel 

feature is a table giving references to standard works, in which ,the Student 

ill find further information 


London: SIMPKIN, MARSHALL, & CO. 


Just Published, Price One Shilling. 


The RAINBAND: How to Observe it, and 
What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S 
With Numerous Itlustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope. 

Contents.—Introduction—H ow to see the Rainband—What the Rainband 
is—How to use the Rainband—Graphical Representation of Observations— 

Results of Rainband Predicting. 

me be had from the Publisher, ADAM HILGER, 204, Stanhope Street 





Small 8vo, One Shilling. 
NOTES ON NATURAL SELECTION 


AND THE 


ORIGIN OF SPECIES. 
3y FRANCIS P. PASCOE. 


Mr. G. J. Romans, F.R.S., writes: —‘‘It is the best compendium of 
objections that I have seen, and, being presented in such brief compass, !s 
of real value as a vade mecum to an evolutionist.”’ 


TAYLOR AND FRANCIS, Red Lion Court. 


R. FRIEDLANDER & SOHN, 
BERLIN N.W., CARLSTRASSE 11. 
Natural History and Natural Science Booksellers. Established since 1527 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences. : 
Apply for Classified Catalogue in 25 parts (each one special department o! 
science), price 6d. each. Just published, Part XV. Botanical Anatomy anc 
Physiology, 48 pages (containing more than 2000 works). 





Just Published, Post free, Price 63d. 


SUNBEAM TREASURES.—A Description 


of the NATURAL HISTORY and other OBJECTS lent by Lady 

BrassEY to the International Fisheries Exhibition. By BRYCE 

WRIGHT, FZ.S., F.R.G.S. ‘All who have read the * Voyage of 

the Sunbeam’ should procure a copy.”” William Clowes and Sons, 
Cc. 


Limited, 13, Charing Cross, W.C. 
Copies can be had from BRYCE-WRIGHT, 204, Regent Street, Ww. 
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Diary of Secietios 


LONDON 
THURSDAY, 


age og 31. 


Royal Society, at 4.30.—! Dete rmination of the Vertical and Lateral Pres | 
sure of Granular Substances: JI. Roberts —Notes on the Micro copi c 
Structure of some Rocks a n the Andes of Ecuador, c sllec ted by Mr 
Whymper. No. 1. Pic poet Prof. Bonney, F.R.S.—Rep pr on th 

leanic Eruptions at Java, Aug 


ne: al Di a caused t he V 
883: Major Baird, RE 
“ER 


S. 

sn TY oF TELEGRAPH ENGINEERS 
Alarms (illustrated by diagrams ar 

Lonvon INSTITUTION, at 7. 
S. A. Brooke. 

Rovat INSTITUTION, at 3.—Music for the Pianoforte, 

FRIDAY, 
Gro.ocists’ ASsOcIATION at 8. 
Kovat INSTITUTION, at 9.—RAjah R 


SATURDAY, 





at 8.—On a Syst 
id apparatus): Edw. ard B sright 
Ihe Greatest of the Old Eng'tish Poets: 





Rev 


&e.: Prof. Pauer 


Feprvary tf. 


Ammohun Roy: Prof. Max Miller. 


FEBRUARY 2. 


RovaL INSTITUTION, at 3.—Life and Literature under Charles I. : Prof. 
Morley. 
SUNDAY, Fesrvary 3. 
Sunpay Lecture Society, at 4.—Glaciers: W. M. Williams. 
MONDAY, Fesrvary 4 
Rovat Cotitece oF SurGEoNns, at 4.—On Mammalian Descent: Prof. 


W. K. Parker. 
Lovpon INSTITUTION, at 5.—The St 
Prof. Ruskin. 


rm-Cloud of the Nineteenth Century: 


Socixty oF ARTs, at 8.—Photo-Mechanical Printing Methods: Thomas 
Bolas. 

Rovat INSTITUTION, at 5.—General Monthly Meeting. ; 

ARISTOTELIAN Society, at 8.—Hume’s ‘‘Treatise’’ (continued): W. 


Cockburn. 


Vicrorta INSTITUTE, at 8.—Nebuchadnezzar: E. A. Budg 
Socrety OF CHEMICAL INDuUsTRY, at 8. 
TUESDAY, FEesRvARY 5. 


ZooLoGIcaL Society. at 8.30.—Notes on some Species of Chiropte ra fro m 
Australia: Dr. W, Leche.—On the Lesser Koodo». Strepsiceros imberbis 
of Blyth: P. L. Sclater.—Contributions to the Systematic Arrangement 
of the Asteroidea. Part 2. The Species of Orcaster: Prof. F. Jeffrey 
Bell.—Description of a New Species of Laniarius from Ashantee: R 

3owdler Sharpe. 

Rovat InstiTuTION, at 3.—Scenery of the British Isles: 


WEDNESDAY, RY 6. 
ag ag Society, at 8.—A Delta in Miniature—Twenty-seven Years’ 
Work: Mellard Reade >,—QOn the Nature and Relations of the Jurassic 
Dep 4, which underlie London: Prof John W. Judd, F.R.S. With an 
Introductory Note on a Deep Boring at Richmond, Surrey, by Collett 
Homersham.—On a Recent Exposure of the Shelly Patches inthe Boulder 
Clay at Bridlington: G. W. Lamplugh. Communicated by Dr. J. Gwy: 
Jeffreys, F.R.S. 
Royat COLLEGE OF SuRGEONS 
Parker. 
Society oF ArTs, at 8.—The Rehousing of the Poor: 


THURSDAY, FEBRvARY 7. 

RovaL Socirry, at 4.30. 

LinneaN Society, at 8.—On the Gemme of Aulacomni yn palustre: F. O. 
Bower.—Monograph of Recent Ephemeridz. Part 2: Rev. A. E. Eaton 
—C mooene Vision of Insects: B. T. Lowne.—Cyperacee of West Africa : 
H. N. Ridley.—European and North Atlantic Crustacea: Rev. A. M. 
Rad 


Prof. A. Geikie. 





, at 4.—Mammalian Descent : Prof. W. K. 


W. Westgarth. 


CuemicaL Society, at 8.—On the Influence of the Temperature of Distil- | 


lation on the Composition of Coal Gas: L. T. Ww rig ht.—Researches on 
Secondary and Tertiary Azo-Compounds. No. 2 Meldola. 

Lonpon INsTITUTION, at 7.—The Last Two A ak. of the Sun: J. 
Norman Lockyer. 

Rovyat INSTITUTION, at 3.—Music for the Pianoforte, &c. : 


‘FRIDAY, Fesrvary 8. 


Rovat CoLLeGeE oF SURGEONS, at 4.—Mammalian Descent : 
Parker. 


Prof. Pauer. 


Prof. W. K. 


Rovat INstiTuTION, at 9.—The Darwinian Theory of Instinct: G. J. 
Romanes, 
QueKeTT MicroscopicaL CLuB, at 8. 
SATURDAY, Fesrvuary 9. 
PuysicaL Society, at 3.—Annual General Meeting. 
Rovat INSTITUTION, at 3.—Life and Literature under Charles I.: Prof. 


Morley. 
Roya Sune Sociery, at 3. -45- 


The MORPHOLOGY of the SKULL. By 
W. K. PARKER, F.R.S., Hunterian Professor, Royal College o 
Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany in 
Hospital Medical School. Illustrated. Crown 8vo. ros. 6d. 

MACMILLAN & CO., 





London. 





HOLLOWAYS PILLS [meee 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 
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LIGHTNING CONDUCTORS. 
Experience, accumulated since ys time of mansoni Franklin, Proves 
conclusively that a Conductor made of Cop per of adequate size is the best 
| of allappliances for the protection o ys y de cript jtion of building from the 


de structive effe ts of | lightning. 
NEWALL & CO’S 
COPPER LIGHTNING CONDUCTOR, 


PATENT 
As applied to all kinds of Build lings and Shipping in all parts of the worl 
| with unvarying success, is the most Trustworthy, most Effective, and als 
he Cheapest Conductor ever offered to the Public, 


R. S. NEWALL & CO., 
130, a. W.C.; 7, NEW QUAY, LIVERPOOL 
, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY — GATESHEAD. ON-TYNE. 











SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASS!tFIED. DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. . 
JOHN J.GRIFFIN anp SONS, 22, GARRICK STREET. 
LONDON, W.C 


5, 0 TISLEY & oo 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits 30/- each. 
With Adjustabl 40/- 4, 





Slits ad 


Copy of an Unsolicited Testimonial from 
TOHN SANFORD DYASON, Esa., F.R.G.S., F.R.Met.S., 
7 Member of Council of Meteorological Society. 


Boscopet GARDENS, N.W., Septender 19, 1883. 
**T nave been working in the higher Alpe s—the vicinity of ne Rosa 
| and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bx ught of you. It has answered its purpose in a most 
satisfactory manner. 


7o §. C. TISLEY & Co., 


— 172, BROMPTON Roap, S.W. 
| SUBSCRIPTIONS t ‘to “ NATURE.’ 
| Yearly . ‘ 28 o 
Half-yearly . 14 6 
Quarterly. 7 6 
To the United States, the Continent, and all places 
within the Postal Union :— 
Yearly . 30 6 
Half-yearly . ; oe ee fe 15 6 
UE 6 oe en eee oe Se OO 
CHARGES for ADV ERTISEMENTS 


Three Lines in Column 2s. 6d. 9d. per Line after. 


£ < 

One-Eighth Page, or Quarter Column fe) 18 6 
Quarter Page or Half a Column. sm oO 
Half a Page, or a Column 2 5 © 
Whole Page ‘ — ; & eo 
Post Office Orders payable to MACMILLAN & CO. 


AND, 





OFFICE: 29, BEDFORD STREET, STR W.C. 
WANTED.—*NATURE,” No. 56, with 


Apply Nature Office, 20, Bedford Street, Strand. w.¢ 
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Messrs. MACMILLAN & C0’S NEW BOOKS. 
TENNYSON’S WORKS. 


Messrs. MAcMILLAN AND Co. beg to announce that 











they will for the future publish Lorp TENNyson’s 


Works. 

They are now prepared to supply the Trade with an 
entirely New Edition of the complete Works, corrected 
throughout by the Author, in Crown 8vo, price 7s. 6d., 
printed from new type, and containing a new Portrait 


engraved on steel. 
= 





BY SIR SAMUEL W., BAKER, F.R.S. 
THE EGYPTIAN QUESTION. 
BEING LETTERS TO “THE TIMES” AND THE “PALL MALL GAZETTE.’ 


By SIR SAMUEL WHITE BAKER, M.A., F.R.S., F.R.G.S. 
With Map. Demy 8vo. 2s. 





A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, M.A., LL.D, 
Author of ‘‘ The Making of England,” &c. With Portrait ard Map:. Demy 8vo. 18s, 

‘As of old both men and places are painted as they have never been painted before. Combining an acute perception of na: 
beauty with a singular power of connecting every scene before him with tie past, Mr. Green not only read, but saw, much of the 
history of the periods he describes. . . . He = no need of long and laboured descriptio.is, for with him a single phrase conveys 
meaning and suggests the picture that he saw, By this power of word-paintinz, he has breathe d new life into the dry bones of cur 
earlier history.” —Guardian, 


- , NEW BOOK BY MR. JOHN FISKE, 

EXCURSIONS OF AN EVOLUTIONIST. By Jouwn Fiske, M.A, 
LL.B., formerly Lecturer « mn Philosophy in Harvard University, Author of Outlines of Cosmic Philosophy,” ** Dar 
winism, and other Es ays,” &c. Crown 8vo. 75. 6d. 

; MACMILLAN’S 4s. 6¢, SERIES.—NEW_ VOLUMES, 

MRS. LORIMER: a Sketch in Black and White. By Lucas Mater. 

New Edition. Crown 8vo. 4s. 6d. 
“**Mrs. Lorimer’ is in fact a book well worth reading.”—Saturday Review. 
“It is asa story of rare promise, alike of humour and of pathos, that we recomm er.d this stcry,”—Specfa/or. 


CAMPING AMONG CANNIBALS. By AtLrrep Sr. Jounsioy. 


Crown 8vo, 45. 6d. 
‘A charningly fresh, picturesque, and modest little book. . . . It is a veritable idyll of the South Pacific.”- -Pi// Jal 


Gaz 


FREN NCH POETS AND NOVELISTS. ~~ Henry James, Author 


of ‘* The American,” ‘‘The Europeans,” & New Edition. om 8vo. s, 6d, [Mearly Ready. 


PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By ~~ 


ALFRED DANIELL, M.A., Lecturer on Physi in the School of Medicine, Edinburgh. Medium 1% per in C 
Nearly Realy Cntiques, | 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- Bf eno 


NETISM. By ANDREW GRAY, M.A.,, F.R.S.E., Chief Assistant to the Professor of Natural Philosoy hy in th- a any timd 
University of Glasgow. Putt 8vo. 35. 6a. zoe Ho ah 


MACMILLAN AND CO., LONDON, 





an. 31, 1884} NATURE 





HARVEYVT AND PEAEBH, 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell's Dynamical and Colour Tops ; 


RAIN-BAND SPECTROSCOPES, DICHROSCOPES, & 8. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


WALL PAPERS FREE FROM ARSENIC. 
WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers. 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—11o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be o%tained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Sc ciety, 12 


NOW READY, No. V. FEBRUARY, Super Royal 8vo, Price SIXPENCE, by Post EIG HTPENCE. 


The English Fllustrated Magazine. 


Frontispiece—* THE LOVING CUP.” 
Engraved by J. D. Cooper, from the Painting after D. G. RosseTTi, in the possession 
of A. S. Stevenson, Esq. 
AN UNSENTIMENTAL JOU RNEY THROUGH CORNWALL (?0 be continucd). 
7 the Author of ‘John Halifax, Gentleman.’ With Illustrations by T. Narirk 
HeEmy, 
THE POST-OFFICE. 
With Illustrations by HARRY Furniss. 
THE CHARACTER OF DOGS. 
By R. L. STEVENSON. With Illustrations by RANDOLPH CALDECOTT. 
THE HUMMING- BIRD’S RELATIVES. 
By GRANT ALLEN. With Illustrations by CHARLES WHYMPER. 
JULIA ‘to be continued). 
By WALTER BESANT. 
THE CAMPAGNA.. A Poem. 
By AuGUSTA WEBSTER. 
THE ARMOURER’S PRENTICES. 
‘eniiil i . e By CHARLOTTE M. YonGE. Chapters X., XI., XII. 
of the MACMILLAN & CO., LONDON. 


“SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 
MICHAEL FARADAY. HERMANN L. F. HELMHOLTZ, 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. 

JOHN TYNDALL. SIR GEORGE B. AIRY. 

GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. 

SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS, 
SIR CHARLES WHEATSTONE. RICHARD OWEN. 

SIR WYVILLE THOMSON. JAMES CLERK M AXWELL. 
ROBERT WILHELM BUNSEN, JAMES PRESCOTT JOULE. 

ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISW OODE. 

SIR WILLIAM THOMSON. ARTHUR CAYLEY. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s. od. carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.0.’s payable to MACMILLAN & CO., 
“FFICE OF “NATURE,” 29, BEDFORD STREET, STRAND 


THE “HANSA” 16s. per Ann., aos. Post Free. 
Published since 1864 in Hamburg, is the only independent professional DER NATURFORSCHER. 
pwer in Germany dedicated exclusively to Maritime Objects. Essays, a 
(Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- Wochenblatt zur Verbreitung der Fortschritte in deo 
\ pment of Maritime Affairs in every respect. Every second Sunday one Naturwissenschaften. 
Number in gto at least; frequent supplements and drawings. Subscription Herausgegeben von Dr. WiLHELM SKLAREK. 
a at time ; preceding numbers of the year furnished subsequently. Price A Weekly Periodical devoted to Natural Science. 52 Nos., r6s. Specy 
12s fortwelve months. Advertisements 4d. a line widely spread_by this men Numbers may be had through any Foreign Bookseller. 1884 wi'l c m 
i tak considerable abatement for 3, 6, 12 months’ insertion. Business | mencethe XVIIth volume. 


*ce: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by : tte ; 
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CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
NEW BOND STREET, LONDON, W. 
MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez /» situ. Marine and Freshwater Algze with Axtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 
100, NEW BOND STREET, LONDON, W. 
The REMINGTON PERFECTED TYPE-WRITER. 


A machine to supersede the pen for It prints several styles of Type, includ. 
manuscript writing, correspondence, &c., ing capitals and small letters. 
having twice the speed of the pen ; is al- “Type: writing is incomparably superior 
ways ready for use, simple in construction, 
not liable to get out of order, easily under- 
stood, and any one who can spell can write 
with it. It is used in Government Offices, 
by Merchants, Bankers, Lawyers, Clergy- 
men, Doctors, Scientists, &c., &c., &c. 

‘* The total cost of a Type-writer would 
be more than repaid to many authors by 
the saving which it would effect in the 
production of even a single volume.”— genial ‘and healthful labour to men, and 
ROBERT BRUDENELL CARTER, F.R.C.S. : especially to educated women. 

HIS GRACE THE LORD ARCHBISHOP OF © OF "YORK wr writes :— “‘ BisHopTHoRPE, York, October 14th, 1882. 
ag The Machine with which the Arch} risho »p is writing ~“y as been in constant work for more than three years ; has written many thous: ands of letters has 
tray ra twc oes ire - e tho - un i mile *S, hi us never been out of order, ept from a slightinjury to the rack caused by careless packing fora journey over France. 
Niessr RE AN Rost 


BEEMAN & ROBE RTS, Sole Ag ae 6, King Street, Cheapside, London, E.C, 


“Ts as nearly tasteless as Cod-Liver Oi 
k 9 can be.”—ZLaneet. 
" No nauseous eructations folicw aft 
it is swallowed.” —Medical Press. 


“Pp 29 
erfécted It can be borne and digestel by the THE SPECIFIC FOR 


most delicate ; is the ONLY OIL which does 


not ‘‘repeat ;” and for these reasons the 
1 most efficacious kind in use. In capsuled ‘i 
bottles only, at 1/4, 2/6, 4/9, and c/-. . 
Sol de everyw here. In bottles at 2/9, 4/6, and 11/-. 
13 GOLD Gi ED 15 SILVER 
MEDALS. MEDALS. 


OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70°), less than in other 
makes of Gas Engines. 


A few good Second-hand Engines of the Atmospheric 
Type on Sale cheap; also a few Second-hand 
Ottos, taken in exchange for larger sizes, are 
now on offer. 


CROSSLEY BROS., Limited, te ge [onossay oraies 
Openshaw, Manchester. ea Rn UNGHESTER. 5) 


LONDON OFFICE : GLASGOW OFFICE: 
24, Poultry, E.C. 193, Sauchiehall St. 
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compactness, ‘and style, preventing all 
the vexations of illegible pen-writing. 

It saves clerk hire, stationery, and 
time; writing much faster than aver- 
age penmen, and condensing matter 
to one-half the space occupied by pen 
writing. 

It opens a new and wide field of con 
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‘* To the solid ground 
= Nature trusts the mind which builds for aye.”—WORDSWORTH 
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THE HE “SCORER” FIELD GLASS. 


best Dull Leather Case, sutt- 

able for any Climate, 41/. 

As represented by Engraving, 
UNRIVALLED for Value / 
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Price in Sling Case, 35/-; or with 


SECOND TO NONE. 


JAMES BROWN, 


76, St. Vincent Street, Glasgow. 


Magic Lanterns, &c., on 


Detailed Price Lists of Field Glasses, 
Application. 
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ssestnnnes ciliata” 3 WEBD’S 
—"* 


Pl ATE 


AND 


COMPLETELY 
FITTED, 


SPECIAL 
DETAILED LIST 
FREE, 





OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 


LONDON. 


MANUFACTORY—The Royal Plate and Cutlery Works, 


CUTLERY 


All Sizes in Stock. 





SHEFFIELD. 45, CORNHILL, & 122, REGENT STREET, LONDCN, 


[All Rights are Reserved 


Just Published, 


HOW TO USE OUR EYES, 


AND 
HOW TO PRESERVE THEM BY THE 
AID OF SPECTACLES. 
BY JOHN BROWNING, F.R.A.S. 
With Thirty-seven Illustrations, 
Price Is. ; in cloth, 


“This little volume should secure a wide circle of readers. We have been 
especially pleased with the many useful hints given by Mr, Browning regard- 


Is. 6d. 


ing sig ght-preservati Misc a 8 Mr. Br: wning’s work teems with interest, and 
deserves perusal from its intrinsic interest, and from the amount of informa. 
tion which may be culled from its p age s regarding the physivlogy of seeing.’’ 


—tHealth, 
‘How to U:e our Eyes, Me 
— ic al 1 ttle manual, likely to be 


Jo ohn Browning, F.R.A.S , 
of much use to pers 


is a thoroughly 
ns with weak eyes.”’ 









ery one wt ) cares about his eyesight should get this little book: those 
who think their eyesight of no partici amy moment can very readily dispense 
with it.’—R. A p cTOR, B hk, in Een wieder 
CHATTO AND WINDUS, Picc-dilly, London, W. 


And of all Booksellers. 
Sent free for Is. 6d. by the Author, 
___ JOHN BROWNING, 63, STRAND. 


or Is. 
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NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her MAJjesty THE QUEEN, 
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MICROSCOPES. 


U iequalled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 
EDMUND WHEELER, 


48n, Tollington Road, Holloway, N., London 


VICTORIA UNIVERSITY, 
MANCHESTER. 


DEGREES IN MEDICINE AND SURGERY. 

_The Statutes aod Regulations concerning Courses of Study and Examina- 
tioms for these Degrees are now published, and can be obtained from the 
University Registrar. 

Full particulars as to Degrees in Arts, Science, and Law, together with 
Copies of the Charters, Examination Papers, &c., will be found in the 
‘*Calendar” (price 1s.), published by Messrs. Macmillan and Co., London, 
and Mr. J. k. Cornish, Piccadilly, Manchester. 

A. T. BENTLEY, M.A., Registrar 


GEOLOGICAL SOCIETY OF LONDON. 
. The ANN IVERSARY MEETING of this Society will take place at the 
Society s Apartments, Burlington House, on FRIDAY, February 15, at 
One o'clock; and the ANN: AL DINNER will take place the same 
Evening at the St. James’s Hall Restaurant (Regent Street Entrance), at 
Six o’clock. 

Fellows and Visitors intending to dine are requested to leave their names 
at the Scciety’s Apartments. 


An ASTRONOMICAL TELESCOPE for 
Disposal, under its Value, focal length 5 feet 3 inches; finder, double 
object-glass, 3/ inches diameter, and five powers, with an excellent 
observatory stand. On view, 52, Great Russell Street, W.C. 


To CLERGYMEN, EXECUTORS, &c.— 
Mr DICKINSON, of 89, Farringdon Street, London, begs to intimate 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIA E CASH, not only complete LIBRARIES. but also Small 
Collections of second-hand Books and MSS., either in Town or Couni-y. 
N.B.—Travelling expenses only charged when the bcoks are not 
purchased. 

WANTED.—A Naturalist with Private 
means at command to join a party now forming for the purpose of Ex- 
ploring a Virgin Tract within twenty days of London. Expenses and a 
handsome margin besides fully expected to be realised upon completion 
of the object in view.—Apply to HyproGEN. care of Messrs. Allan, 
Newsagents, Mosley Street and Dean Street, Newcastle-on-Tyne. 


,s MINERALOGY. 


Mr. HENSON has just received from Russia some most splendid 
Crystals of ‘SHERRY COLOURED” 


TOPAZE S&S, 
Ranging in size from 1 inch to 4 inches high, and 1} to 3} inches wide, 
1} to 31inches broad. This is the Finest Series of Topazes that has ever 
been seen in the United Kingdom. 
SAMUEL HENSON, 
277, STRAND, LONDON, W.C., 
Opposite Norfolk Street. 


MINERALOGY, GEOLOGY, AND 
PETROLOGY. 
ALL COLLECTIONS LARGELY IMPROVED. 

Special Geological Collections for Students and Teachers, employed by all 
Lecturers and ‘leachers in Great Britain, obtained First-cLass AWARD at 
Sydney Exhibition. 

Collections at £2 2s., £1 18., and 1os. 6d. 

Collections of any magnitude can be arranged, and for any special pur- 
pose. See New Lists of Collections, Apparatus, Cabinets, &c., of 

JAMES R. GREGORY, 
Geological Museum and Repository, 

88, CHARLOTTE STREET, FITZROY SQUARE, 


CRYSTALS OF MINERALS. 
Collections of Twenty-five Natural Crystals of Minerals, comprising 
Illustrations of all the Six Systems, price 21s., Carriage Free. 
LARGER COLLECTIONS 
Containing Fifty Crystals of Minerals, more select and some rare 
Wustrating all the Systems, price sos., Carriage Free. 
Samples of these Collections on view on application to 
JAMES R. GREGORY, 
Mineralogist, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 
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LIVING SPECIMENS FOR THE MIGROSGOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 
who has last week sent to his subscribers Ova or Fry of Trceut, show 
circulation of the Blcod, with drawing and description. He has also sent 
out Euchlanis triqueter, Spirostomum ambiguum, Stylonichia_mytih 
Chetogaster Limnzi, Cristatella mucedo, Asplanchna priodonta, Hydati: 
senta, &c. 

_ Weekly Announcements will be made in this place of Organisms T. + 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 108. 6d. 
Portfolio of Drawings, Ten Parts, 1s. each. 


PROFESSORS of BIOLOGY supplied with 

- Specie ADE WILTON 
NEW LIST ( Just out) 

STANDARD COLLECTIONS AND 


APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 

N.B.—The above List has been specially prepared as a Guide fir 
SCIENCE TEACHERS and SCHUOLMASTERS of Great Britain 
It contains most valuable information. Arr.y EARLy. 

THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century) 
and through all Agencies. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cuiter and Dealer, he 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 


NOTICE OF REMOVAL. | 


THOMAS OD. :RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collecticns of Geological, Petrological, Miner 
logical. and Microscopical Specimens to more convenient Premises 
78, NEWGATE STREET, near the New General Post Office. Address 


THOMAS D. RUSSELL, 
71, NEWGATE STREET, LONDON, E.C. 
MR. RICHARD ANDERSON, F.C.S.. 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND MODE OF APPLICATIO.\ 
Makes a Specialty of Testing the Efficient Action of Lightning Ccnductors 


and of giving Advice as to the best mode of applying the Apparatus for th 
Protection of Public and Private Buildings. 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 


Northfield Villas, Leeds. 








NON-MAGNETISABLE WATCHES. 
WATCHES which cannot be ‘‘ MAGNETISED,”’ constructed « 
the recommendation of W. CrooxEs, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 
E. DENT & CO., Makers of the Primary Standard Timekeeper of th 
Royal Observatory, Greenwich. 
Only Addresses :—61, Strand, and 34, Royal Exchange, London 
N.B.—Watches can be converted to this plan. 





16s. per Ann., 20s. Post Free. 


DER NATURFORSCHER. 
Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 

Herausgegeben von Dr. WiLHELM SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. | Speci 
men Numbers may be had through any Foreign Bookseller. 1884 will com 
mence the XVIIth volume. 

Berlin: Di}MMLER, 77, Charlottenstrasse, S.W., and all Booksellers 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 
ConTents:—Original Articles by leadin Botanists.— Extracts, 4! 

Notices of Books and Memoirs.—Articles in "Fournals.— Botanical News 

Proceedings of Societies. : 

Price 1s. 3a. Subscription for One Year, payable in advance, 125. ¢ 
L-ndon: WEST, NEWMAN, & CU., 54, Hatton Garden, E. 
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Messrs. MACMILLAN & C0’S NEW BOOKS. 
TENNYSON’S WORKS. 


Messrs. MacMILLAN AND Co. beg to announce that 








they will for the future publish Lorp TrENNyson’s 
Works. 

They are now prepared to supply the Trade with an 
entirely New Edition of the complete Works, corrected 
throughout by the Author, in Crown 8vo, price 7s. 6d., 
printed from new type, and containing a new Portrait 


engraved on steel. 





BY SIR SAMUEL W. BAKER, F.R.S. 
THE EGYPTIAN QUESTION. 
BEING LETTERS TO “THE TIMES” AND THE “PALL MALL GAZETTE.” 


By SIR SAMUEL WHITE BAKER, M.A., F.R.S., F.R.G.S. 
With Map. Demy 8vo. 2s. 





A NEW BOOK BY THE LATE JOHN RICHARD GREEN, 


THE CONQUEST OF ENGLAND. 


By JOHN RICHARD GREEN, M.A., LL.D., 
Author of ‘‘The Making of England,” &c. With Portrait and Maps. Demy 8vo. 15s, 


A NEW NOVEL BY GEORGE FLEMING. 
VESTIGIA. A Novel. By Grorce Fiemine, Author of “A Nile 
Novel,” ‘‘ Mirage,” ‘‘ The Head of Medusa,” &c. 2 vols. Globe Svo. 12s. 
NEW BOOK BY MR. JOHN FISKE. 
EXCURSIONS OF AN EVOLUTIONIST. By Joun Fiskn, M.A., 


LL.B., formerly Lecturer on Philosophy in Harvard University, Author of ‘‘ Outlines of Cosmic Philosophy,” ‘* Dar- 
winism, and other Essays,” &c. Crown 8vo. 7s. 6d. 


MACMILLAN’S 4s. 6¢. SERIES.—NEW VOLUMES. 


MRS. LORIMER: a Sketch in Black and White. By Lucas MALBst. 


New Edition. Crown 8vo. 45. 6d. 
‘**Mrs, Lorimer’ is in fact a book well worth reading.”—Saturday Review. 
**Tt is asa story of rare promise, alike of humour and of pathos, that we recommend this story,” —Sfectator. 


CAMPING AMONG CANNIBALS. By AtLrrep Sr. Jounston. 


Crown 8vo. 45. 6d. 


P ‘A charmingly fresh, picturesque, and modest little book. . . . It is a veritable idyll of the South Pacific.”--Pall Mall 

razette, 

FRENCH POETS AND NOVELISTS. By Henry James, Author 
of ‘* The American,” ‘‘The Europeans,” & New Edition. Crown 8vo. 45. 6d. [Nearly Ready. 





PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M.A., Lecturer on Physics in the School of Medicine, Edinburgh. Medium 8vo. 
[Mearly Ready. 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- 


NETISM. By ANDREW GRAY, M.A., F.R.S.E., Chief Assistant to the Professor of Natural Philosophy in the 
University of Glasgow. Pott 8vo. 35. 6d. 


MACMILLAN AND CO., LONDON, 
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Just Published, Crown 8vo, Cloth, Price 2s. 6:2. "=. 
S ~ ROYAL 
S. TOLVER PRESTON. ORIGINAL ESSAYS. nom 

v 

(1) ON THE SOCIAL RELATIONS OF THE SEXES. 

(2). SCIENCE AND SECTARIAN RELIGION. Puysics 
(3). ON THE SCIENTIFIC BASIS OF PERSONAL RESPONSIBILITY (involving a Scientific Basis for a Penal — 
; Code). With a Reprint from an Original Essay on ‘* Evolution and Female Education,” revised from N aturE, September 23, 1880. dan 


By S. TOLVER PRESTON, Morle 


Author of numerous Original Papers on Natural Science (including two communicated to the Vienna Academy and published complet. 
iis ° on * ° és e ” on mn 
in their Transactions— Sitzungsberichte” —jfor April, 1883). SuNDAY 
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WILLIAMS & NORGATE, 14, Henrietta Street, Covent + Gorm London; and 20, South Frederick Street, Edinburgh, bia 
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IN PREPARATION. POST 8vo, CLOTH. E De 
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COMPILED FROM OFFICIAL SOURCES. PF oe 

EDITED BY 7s 

ohnst 


WALTER R. BROWNE, M.A., M.Inst.C.E., Rovat I 
LATE FELLOW OF TRINITY COLLEGE, CAMBRIDGE, 























* Rovat I 
AND Society 
ing : F 
ARTHUR BARCLAY, M.Inst.M.E., &c. Rovat ( 
. _ ‘ “eae : - P ? Parker 
} *,* SECRETARIES of SOCIETIES who have not received an application in reference to the above Work, now in active 
: ; a : ; eee 
‘ preparation, are requested to communicate immediately with the PUBLISHERS. + sn s 
bf MaTHEs 
LONDON: CHARLES GRIFFIN & CO., EXETER STREET, STRAND. Gircle 
swum be 
TH Numb 
Just Published, Price One Shilling. Now Ready, price 2s.; by Post 37. extra. Theory 
The RAINBAND: How to Observe it, and ELLIS’ S IRISH EDUCATION DIRECT. Loon 
What to Expect from it. By HUGH ROBERT MILL, B Sc., F.C.S ORY for 1884 (Third Year of Issue), containing full information as to Society 
With Numerous I!lust-ations, and a full description of the method of the Irish Un niversities and Professional Schools, and the Institutions i = catl 
Rain-predicting by means of the Rainband as observed in Hilger’s Ireland for promoting Intermediate. Technical, and Primary Educa k a 
smallest-s zed Direct-Vision Pocket Spectroscope. tion; with complete Alphabetical Lists of Irish Colleges and Schools OVAL 
Con‘ents.—Introduction—H ow to see the Rainband—What the Rainband Edited by WM. EDWARD ELLIS, B.A., LL.B. (Dublin), Barrister 
Is How to use the Rainband—Graphical Representation of Observations— at-Law. ; Society 
Results of Rainband Predicting. London: SIMPKIN, MARSHALL, & CO.. 4, Stationers’ Hall Court. Caird. 
l'o be had from the Publisher, ADAM HILGER, 204, Stanhope Street Dublin: M. H. GILL & SON, 50, Upper Sackville Street. 4 
o NW. - OVAL 
i N — iit tae Now Ready, Fifth Issue, 78 Pages, Demy 8vo, "price rs , Post Free rs. 2 Parker. 
»w ready. 
' By C. J. WOODWARD, B.Sc. THE WEATHER OF 1883, Rovat I. 
2 - : , As observed in the Neighbourhood of London, and compared in all respects Morley. 
" ARITHMETICAL CHEMISTRY (Part II.). with that of an average year. — 
t Price Two Shillings. By EDWARD MAWLEY, F.R.Met.Soc., F.R.H.S., Member of Counc! 
e' Contains Exercises on— ’ of the Meteorological Society, Hon. Secretary National Rose Society ¢ 
t Direct and Indirect Analysis. | Vaour-Density With ‘Tables of Daily Observations and a Diagram 
Formul of Iso norphous Bodies. Specific Volume. , London: EDWARD STANFORD, 55, Charing Cross, S.W. 
Atomic Weight Determination, Vulong and Pet.t's Law WILLIAMS & STRACHAN, 7, Laurence Lane, E.C. 
Dalton’s Law. Heat of Combination. cur Rotter neaiacicn de 272, 
Gas Analysis Kinetic The ry of Gases, &. By LIONEL S. BEALE, F.R.S,, Professor 
he explanations form a concise treatise Pon Chemical Philosophy. A nove! of Medicine in King’s College, Londen. RA 
ture is a table g.ving references to standard works, in which the Student SLIGHT AILMENTS; their Nature and Treatment. 55. 
| find further information . : HOW to WORK with the MICROSCOPE. 100 Plates. 21s (Harrisor 
ndon: SIMPKIN, MARSHALL, & Co. & Sons.) 
“ “ : .? RBMmMmIAN. The MICROSCOPE in ME DICINE. 86 Plates. ors. 
THE BREWERS GUARDIAN: BIOPLASM: an Introd: n to i “aber Physiology. 6s. 6d. ' mar 
A Fortnightly Paper de voted to the Protection of Brewers’ Interests PROTOPLASM:; or, Ma utter and Life [A New Edition preparing OUN | 
J. censing, Legal, and Parliamentary Matters. DIAGNOSIS and TkI ATME NT of U RINARY DISEASES. ; 
< (viIrW OF THE MALT AND Hop TRADES; AND WINE ANp SPIRIT TrapD+ (Preparing 
Recorb. On LIFE and pel hy AC TION. 5s “*T HAV 
The Organ of the Country Brewers The MYSTERY of LIFE d. and the KN 
The Brewers’ Guard ian "’ is published on the evenings of every alternare LIFE THEORIES and RI i Gk us THOUGHT. s5~s. 6a. Spectr 
esday, and is the only journal officially c nnec ted with brewing interests. The “*MACHIN ERY” f LIFE. 2s - 
subscription, 16s 6d. per annum, post free, dating from any quarter-day. DISEASE GERMS (Soiled C pies enti? Bs. 6 6d = : To 
singe copies 1s each. Registered for transmission abroad KIDNEY DISEASES, &c. [4 nN ew Edition preparing 


Offices—s. Bond Court, Walbrook, London, E ‘Cc. London: J. & A. CHURCHILL. 














Penal 


miplet: 


th, 


> 





of 


active 





shools 
rrister- 


‘ourt, 


spects 


‘ounc.! 
ety 














Feb. 7, 1884} 





Diary of Socictices 
LONDON 
THURSDAY, Fesrvary 7 

RovaL Society, at 4.30.—On the Motion of Fluid, part of which is Moving 
Rotationally and part Irrotationally: Prof. M. J. M. Hill, M.A. 

Linnean Socrety, at 8.—On the Gemmz of Aulacomnion palustre: F. O. 
Bower.—Mon»graph of Recent Ephemeridz. Part 2: Rev. A. E. Eaton. 
—Compound Vision of Insects: B. T. Lowne.—Cyperaceze of West Africa : 
H. N. Ridley.—European and North Atlantic Crustacea: Rev. A. M. 
Norman. 

CuemicaL Society, at 8.—n the Infuence of the Temperature of Distil- 
lation on the Composition of Coal Gas: : 
Secondary and Tertiary Azo-Compounds. No. 2: R. Meldola. 

Lovvon InstTiTUTION, at 7.—The Krakatoa Eruption: J. Norman Lockyer. 

Rovat InsTITUTION, at 32.—Music for the Pian forte, &c.: Prof. Pauer. 

FRIDAY, Fesrvary 8 

Rovat CoLLeGe or SurGEONS, at 4.—Mammalian Descent: Prof. W. K. 
Parker. 

RovaL InstTiTuTION, at 9 - The Darwinian Theory of Instinct: G. J. 
Romanes, 

QugKETT Microscopicat Ciuvs, at 8. 

SATURDAY, Fesrvuary 9. 

Puysicat Society, at 3.—Annual General Meeting. —On the Phenomena 
exhibited by Bodies when Strongly Illuminated in Dusty Air: Prof. Oliver 
J. Lodge, D.Sc., and J. Warner Clark. 

Rovat INSTITUTION, at 3.—Life and Literature under Charles I.: Prof. 
Morley. 

Royar. Botanic Society, at 3.45. 

SUNDAY, FEBRUARY 10 

Sunpay Lecture Society. at 4.—Animals and their Geographical Dis- 
tribution: Dr. Andrew Wilson. 

MONDAY, FEBRUARY 11 

Rovat GEOGRAPHICAL Society, at 8.30—My Recent Visit to the Congo: 
General Sir Frederic J. Goldsmid, K.C.S.I1.—Notes on the Lower Congo: 
E. Delmar Morgan. 

Lowpon InstiTUTION, at 5.—The Storm-Cloud of the Nineteenth Century: 
Prof. Ruskin. 

Society oF ArTs, at 8.—Photo-Mechanical Printing: Thomas Bolas. 

TUESDAY, Fesrvary 12. 

ANTHROPOLOGICAL INSTITUTE, at 8.—Exhibition of Skul!s and other Re- 
mains from a Cemetery at Wheatley: J. Park Harrison, M.A.—On a 
Human Skull found near Southport: G. B. Barron, M.D.—Traces of 
Commerce in Prehistoric ‘Times: Miss A. W. Buckland. —On some Palzo- 
lithic Fishing Implements from the Stoke Newington and Clapton Gravels : 
John T. Young, F.G S. 

PuotoGrapPuic Society, at 8.—Anniversary. 

Society oF ARTS, at 8.—Portuguese Colonies of West Africa: H. H. 
Johnston. 

Rovat INsTITUTION, at 3.—Scenery of the British Isles: A. Geikie. 

WEDNESDAY, FeEesrRuary 13. 

Rovat Microscoricat Society, at 8.—Anniversary. 

Society oF ArTs, at 8.—Keim’s New Process of Permanent Mural Paint- 
ing : Rev. J. A. Rivington. 

Rovat CoLLeGe oF SURGEONS, at 4.—Mammalian Descent: Prof. W. K 
Parker. 








THURSDAY, FEBRUARY 14. 
Roya Socrery, at 4.30. 
MaTHeMATICAL Society, at 8.—On the Relations of the Intersections of a 
Circle with a Triangle: H. M. Taylor.—On the difference between the 
Number of (42 + 1) Divisors and the Number of (47 + 3) Divisors of a 


Number: J. W. L Glaisher, F.R.S.—On a General Theory including the | . n ! ine 
c | paper in Germany dedicated exclusively to Maritime Objects. 


Theory of Systems: A. Buchheim. 

Lonpon INSTITUTION, at 7.— Modern English Sports: F. Gale. 

Society OF TELEGRAPH ENGINEERS, at 8.—On some New Instruments for 
ind.cating Current and Electromotive Force: R. E. Crompton and Gisbert 


app. : 
Roya InstITUTION, at 3-—Music for the Pianoforte, &c.: Prof. Pauer. 
FRIDAY, Fesrvary 15 


I. Wright.—Researches on | 


NATURE 





| Number in 4to at least; frequent ne and drawings. 


Society or ArTs, at 8.—State Monopoly of Railways in India: Sir James | 


Caird. 
Rovat {NSTITUTION, at 9.—The Chemical Work of Wohler: Prof. Thorps. 
Rovat CoLLEGE OF SURGEONS, at 4.—Mammalian Descent : Prof. W. K. 


Parker. 
SATURDAY. Fesrvary 16 
RovaL INsTITUTIDN, at 3—Life and Literature under Charles I. : Prof. 





Morley. peers e's cee Ae 
ISLEY 
_ Cc. T & Co, 
OPTICIANS; 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES. 


With Fixed Slits ... ... 30/- each, 

With Adjustable Slits ... 40/- 4, 

Copy of an Unsolicited Testimonial from 
1OHN SANFORD DYASON, Esa., 
Member of Council of Meteorolog 
Boscosret GARDENS, N.W., Sep 
“*T nave been working in the higher Alps—the vicinity ] 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpe 

satisfactory manner.”” 
7o §. C. TISLEY & Co., 


172, Brompton Roap, S.W. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CO’S 


PATEN 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the worlé 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL: 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV® 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Comp'cte and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 











HOW & CO.’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Iavas, Ashes, Gneiss, Schists, Lime- 
stones, &c.. price 1s. 6d. each, 


JAMES HOW & CO., 73, 





73, FARRINGDON STREET, Lonpon. 


THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
Essays, 
Strict eye kept upon the deve- 

Every second Sunday one 
Subscript.op 
time ; preceding numbers of the year furnished subsequently. rice 
12s. fortwelve months. Advertisements 4d. a line widely spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen. M.R., Hamburg, Alexander Street. 8. 


“SUBSCRIPTIONS to “ NATURE.” 


Critiques, Reviews, Reports, Advertisements 
lopment of Maritime Affairs in every respect. 


at an 


Ss. d. 
Yearly . i Mh pe 48 28 o 
a a 
Quarterly . ; oes eae oe 

To the United States, the Continent, and all places 


| within the Postal Union :— 
s. a. 
Yearly . 30 6 
Half-yearly 15 6 
Quarterly. 8 o 


se in a most | 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. 


£ £ 
One-Eighth Page, or Quarter Column o18 6 
Quarter Page or Half a Coluvrn . I15 © 
Half a Page, or a Column a ee 
Whole Page 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 209, BEprorD STREET, STRAND, W.C. 
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| _ WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


! ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Scciety, 1883. 


t HA RVE YT AND PEA HR, 

| [By Appointment to the Royal Institution of Great Britain,] 

A SUCCESSORS TO W. LADD & CO., 

SCIENTIFIC INSTRUMENT MANUFACTURERS, 


BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; 
' RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &-*. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 

































NOW READY, VOLS. I., II., III., AND IV. PRICE 31s. 6d. EACH. 


j SURGERY, THE INTERNATIONAL ENCYCLOPADIA OF. A 


Systematic Treatise on the Theory and Practice of Surgery by Authors of Various Nations, Edited by JOHN ASHHURST, 
Jun., M.D., Professor of Clinical Surgery in the University of Pennsylvania. [Illustrated with Chromolithogray hs and 
Wood Engravings. In Six Volumes (to be Published Quarterly). Royal 8vo. 31s. 6d. each. 

CONTENTS OF THE VOLUMES.—Vol. I. GENERAL SURGERY. OPERATIVE, MINOR, and PLASTIC SURGERY. AMPUTA- 
tions. Vol. II. INJURIES and DisEAsEs which may occur in any part of the Bopy. VENEREAL DISEASES, INJURIES, and 
DISEASES of VARIOUS TIssUES of the Bopy. Vol. III. InJuRIEs and DiIsEAsEs of the NERVES, BLOOD-VESSELS, and Bongs, 
VoL. 1V. Injuries of the BONES, DisEASES of JOINTS, EXcCISIONS and RE-SECTIONS, TuMoURS, INJURIES of the BACK and 
MALFORMATIONS and DisEASEs of the SPINE. Vol. V. REGIONAL SURGERY (continued). Vol. VI. REGIONAL SURGERY (con- 
cluded), Huisrory of SURGERY. APPENDIX. GENERAL INDEX to the whole of the Six VOLUMEs. 


MACMILLAN & CO., LONDON. 


1 LA SEMAINE FRANCAISE: a Weekly; BEST BLACK INK KNOWN. 


Newspaper and Review in the French Language. Politics, Literature, 
DRAPER’S INK (DICHROIC). 


Science, Art, Varieties, Notes. Price 2¢., through Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C. | 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

























LA SEMAINE FRANCAISE: Journal Frangais pour 

l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 2}¢.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. 5d. Prix 2d. 
é chez tous les libraires et aux gares des chemins de fer. On s’abonne 
, aux bureaux, 441, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise ” has been brought out in London for the benefit of those English 
readers who may wish to study contemp»rary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —Graphic. 

LA SEMAINE FRANCAISE.—‘“ The numbers before 

\ us are full of good things. . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 

: many households where French is cultivated. The printing is very well 

i done.””—Queen. 








it | TERMS OF SUBSCRIPTION :— s. ad. 
nt Three Months ove - a0s ine 2 9 
y Six » eee eee eee eee eve w- § § 
‘ Io 10 


P.O.O. payable to A. CrisTIn. 
Publishing Office, 441, Strand, W.C. 


i FRY’S GOLD MEDAL, 


bi 
| Twelve ,, 
t 


PARIS EXHIBITION. 


COCOA In Packets and Tins. Pure 


Cocoa only, with the super- 
fluous oil extracted. 
** If properly prepared, there is no nicer 
or more wholesome preparation of 
z cocoa.”"—Food, Water, and Air, 
Edited by Dr. Hassall. 
J. S. FRY & SONS, Bristol and London, 














HOLLOWAYS OINTMENT eseaeueee 


"! effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and ail Skin Diseases it is unequalled, 


EXTRACT 





Writing becomes a pleasure when this Ink is used. It has been adcpted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flows easily from the Pen. 







It writes almostinstantly Full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street ; W. Epwarps, (ld Change ; F. Newnery & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool ; and to be had of all 

Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 

























NORTH BRITISH AGRICULTURIST, 


the only Agricul‘ural Journai in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. t 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London, 
E.C 









Money Orders payable to Charles Anderson, Jun., Edinburgh. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J..W JouGras, R. McLACHLAN, F.R.S., 
. C. Rvs, F.Z.S., E. Saunpers, F.L.S., and H. T, Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers o! 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 


address. 
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NATURE 


FLETCHER’S 
PATENT INCANDESCENT 


ASBESTOS GAS FIRES. 


PRICES, 16s. to £6. 
MANY DIFFERENT PATTERNS 
IN SIOCK. 














The simplest and best criticism on these 
fires is the fact that the total possible output 
during 1883 has been sold without adver- 
tising. The extension of works is now 
complete, and we are prepared for greatly 
tncreased deliveries without delay. 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 








ase TMe Oe OTM Oral OOM TRAE O Ay CI EOMGF ing, price 2¢., post free. Complete IIlus- 
= SE SESE SESE trated List of Laboratory Apparatus, price 
= T.FLETCHER. WARRINGTON. 
= = = - 2d@., post free. 
SECS OCCOEOOCED 2 Out of eleven different Incandescent fires 
= => = = i: tested at the Stockport Exhibition, my As- 
= bestos Fire gave six times the duty of the 
GAS FIRE—PATTERN K. Hl worst, and 50 per cent. above the average of 
the whole. The Highest Award in this class 
was obtained. 








SED. 
rdc pted 


yughout FLETCHER’S PATENT HIGH- 
dat the POWER INSTANTANEOUS 
| WATER-HEATER FOR BATHS. 


This adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter. So perfect is this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do double the duty, as compared 

con in | With the average of the best water-heaters known, whilst the 
British J cost of the Apparatus is reduced in proportion. The Heater is 
well and substantially made of strong copper plate, tinned 











Smee inside, all joints being seamed and riveted; the sinallest size, 

Price 50s,, having a cylinder 10 inches diameter, will supply 
ICUL- 1} gallon per minute, heated from 60° to 95°, sufficient to obtain 
, 148. awarm bath in 20 minutes, or with night pressure of gas, in 














ondon, under 15 minutes. The large size, Price 90s., has double the 
power 








LY FLETCHER’S PATENT RADIAL BURNERS. 


A NUMBER OF NEW PATTERNS ARE IN HAND. 


ons, 

F.R.S., Si a 

RS. ; ; 

i notes Illustrated List of Gas-Heating and Labour-Savin: \ppa- 
— ratus (Domestic), Price 2¢., post free. 

$ COM: Illustrated List of Gas Apparatus for Workshop and bora- 
niiiadl tory Use, 2d., post free. 

ceeding 


THOS. FLETCHER, 


i OFFICES—THYNNE STREET. WorkKsS—- MUSEUM STREET, WARRINGTON. 
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PUBLISHED BY J. 


& A. CHURCHILL. 





No. XCIII., 


THE QUARTERLY 


with rr Plates, JANUARY, price ros. 


JOURNAL OF MICROSCOPI 


CAL SCIENCE. 


Edited by 


E. RAY LANKESTER, 


Fellow of Exeter College, Oxford, 


M.A., F.R.S., F.LS., 


and Jodrell Professor of Zoology in University College, London. 


With the co-operation of 


T. THISELTON DYER, 


M.A., C.M.G., F.R.S., F.LS., 


Assistant-Director of the Royal Gardens, Kew ; 


E. KLEIN, 


M.D., F.RS., 


Joint-Lecturer on General Anatomy and Physiology in St. Bartholomew’s Hospital Medical School, London ; 


H.. N. 


MOSELEY, M.A., F.R.S., F.LS., 


Linacre Professor of Human and Comparative Anatomy in the University of Oxford ; and 
ADAM SEDGWICK, M.A., 


Fellow and Assistant-Lecturer of Trinity College, Cambridge. 


MEMOUIRS— 

Notes on Eshinoderm Morphology, No. VII. On the Apical 
System of the Ophiurids. By P. Herbert Carpenter, M.A., 
Assistant Master at Eton College. 

On the Homologies of the Primary Larval Plates in the Test 
of Brachiate Kchinoderms. By W. Percy Sladen, F.L.S., 
F.G.S. 

On the Origin of Metameric Segmentation and some other 
Morphological Questions, By Adam Sedgwick, M.A., Fel- 
low and Assistant Lecturer of Trinity College, Cambrid; ge. 

On certain Abnormalities in the Common Frog (Rana tem- 
poraria). The Occurrence of an Ovotestis. 2. Abnor- 
malities of the Vertebral Column. By Alfred Gibbs 
Bourne, B.Sc. Lond., University Scholar in Zoology, and 
Assistart to the Jodrell Profes-or, University College, 
London. 


Researches on the Intracellular Digestion of Invertebrates 
By Dr. Elias Metschnikoff. 

The Ancestral History of the Inflammatory Process. 
Elias Metschnikoff. 

The Structures connected with the Ovarian Ovum of Mar u- 
pialia and Monotremata, By Edward B. Poulton, M.A., 
of Jesus and Keble Colleges, Oxford. 


On the Skeleto-trophic Tissues and Coxal Glands of Li nulus, 
Scorpio, and Mygale. By E. Ray Lankester, M.A., 
F.R.S., Jodrell Professor of Zoology in University College, 

London. 

An Improvement in the Method of Using the Freezing Micro- 
tome, By J. Sollas, M.A., Professor ‘of Geology in Trinity 
College, Dublin. 


By Dr, 


*,* Now Ready, the Volume for 1883, containing 43 Plates, of which many are Coloured, 650 pages, Royal 8vo, 
Cloth Binding, 42s. 





With 660 Engravings, Feap. 8vo, 7s 
THE STUDEN1 ’S GUIDE TO STRUC- 
TURAL, MORPHOLOGICAL, and PHYSIOLOGICAL BOTANY. 
3y ROBERT BENTLEY, F.L.S., M.R.C.S., Professor of Botany in 
King’s College, London, and to the Pharmaceutical Society of Great 
Britain. 


3y the Same AuTtuor, Fourth Edition, with 1185 Wood Engraving: 


8vo, 5s. 
A MANUAL OF BOTANY; Including the 


Structure, Functions, Classifications, Properties, and Uses of Plants. 


s, Crown 


Second (English) Edition, with 37 Engravings, 8vo, 15s. 

AN IN?RODUCTION TO ‘PHYSICAL 
MEASUREMENTS: with Appendices on Absolute Electrical Mea- 
surement, &c. By Dr. F. KOHLRAUSCH, Professor in Ordinary at 
the University of Wiirzburg. Translated from the Fourth German 
Edition by T. H. Water, B.A., B.Sc., and H. R. Procrer, F.C.S. 


Fifth Edition, with 292 Engravings, 8vo, 16s. 


CHEMISTRY, INORGANIC AND OR- 
GANIC. Wirn Expertments. By CHARLES L. BLOXAM, Pro- 
ssor of Chemistry in King’s College, London. 
Third Edition, with 48 Engravings, Post 8vo, 7s. 
PRACTICAL AND AN ALYTICAL 
CHEMISERY, Specially Alapted for Schools and Colleges, and for 
Beginners. By FRANK CLOWES, D.Sc., Professor of Chemistry 
in University College, Nottingham. 


THE 


PEDIGREE OF DISEASE: 


being 
Six Lec tures on Temperament, Idiosyncracy, and Diathéis, rpg 
in the Theatre of the te College « St ms, by JONATHAN 
HUTCHINSD)N, F.R.S., Professor of S y and Patho'ogy in the 
College, Emeritus Pr ae. of Surgery in the London Hospital. 

up. 8vo, rs. 6d. 

A SHORT MANUAL FOR MONTHLY 
NURSES. By C. J. CULLINGWORTH, M.D.,M.R.C.P., Physician 

to St. Mary’s Hospital, Manchester. 


Fifth Edition, with Engravings, 8vo 


VALENTIN’S QUALITATIVE CHEMI- 


CAL ANALYSIS. Revised and C orrected by W. R. H. )DGKINSON, 
Ph.D., Demonstrator of Practical Chemistry in the Science Schools, 


South Kensington. 
LONDON : : 1, NEW 


With Coloured Plate of Spectra, and 150 Wood Engravings, Crown 8v >, 9 
PHYSICAL AND INORGANIC CHEMIS. 
TRY, founded on the _ known Manual of the late Prof. Fownes 
By HENRY WATIS, B.A., F.R.S., Editor of the the 
Chemical Society, Author of ‘‘ A Dictionary of Chemi stry, 
Also, Edited by Mr. Warts, Twelfth Edition, Crown Sv 
FOWNES’ MANUAL OF ORGANIC 


CHEMISTRY, or Chemistry of the Carbon Comp >u ads. 


Second Edi:ion, enlarged, with 25 Plates, 8v>, 7s 
MICROSCOPICAL EXAMINATION OF 
DRINKING WATER _— AIR. By JOHN D. MACDONALD, 
M.D., F.R.S., ex-Professor of Naval A giene in the Army Medical 
School. 


Second Edition, 2 vols, Crown 8vo, 153. 
ILLUSTRATIONS OF THE 
ENCE OF THE MIND UPON THE BODY IN HEALTH AND 
DISEASE. Designed to Elucidate the Action of the Imag.nation. By 
DANIEL HACK TUKE, M.D., F.R.C.P., Editor of the Yournal of 
Medical Science. . 


INFLU- 


8vo, 1580 pp., 12s. 

THE MEDICAL DIRECTORY FOR 1834 ; 
Giving the Names, Addresses, Qualific ations, Appointments, Scientific 
Distinctions, Published Works, &c., of 26,200 Medical Practitione au d 
Dental Licentiates, with much Ge neral ard Statistical Information relat- 
ing to Medical E duc: ution and Medical Practice. 


15omo, Is. 
HANDY GUIDE TO THE MEDICINE 
CHEST. By SAVORY and MOORE, Authors of ‘The Compen | 
of Domestic Medicine,’’ Chemists to the Queen, the Pr.nce of 
the Khedive of Exypt, &c. 


CHURCHILL’S TECHNOLOGICAL 
HANDBOOKS. Edited by JOHN GARDNER, F.LC, FCS 
assisted by Experts having Practical Knowledge of the various s 
treated. 

With Engravings, Crown 8vo, 6s. 6d. : 
BREWING, DISTILLING, AND WINE 
MANUFACTURE. 


Now Ready. With Engravings, Crown 8vo, 5s. 


BLEACHING, DYEING, AND CALICV 
\ PRINTING. 
*,* Other Works in prep2ration. 


BURLINGTON STRE Ng 








Print nied by R. Cray. Sons, 





AND Taytor, at 7 and 8. Bread © Street Hill, Ciaes Victoria ‘Street, in the City of London and publishe 
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paneer as a Newspaper at the General Post Office] 


‘ROYAL INDIAN ENGI{NEERING 
COLLEGE. 


The instruction given is arranged to fit an Engineer for employment in 
Europe, India, or the Colonies Sixty Students will be admitted in Sep- 
tember next. Age, over Seven'een and under Twenty-one. For competiti:n 
among them the Secretary of State will oifer thirteen Appointments in the 
Indian Public Works Department, and two in the Indian Telegraph Depart- 
ment. The College Prospectus gives full particulars. Apply to the 
SechETARY, Royal Indian Engineering College. Cooper’ s Hill, Staines, 


ROYAL AGRICULTURAL SOCIETY 


OF ENGLAND. 


AGRICULTURAL EDU CATION. 

The Examination of Candidates for the Society’s Senicr Prizes and 
Certificates will take place in the week commencing TUESDAY, 
1384. 

Cupies of the Regulations and of the Form of Entry (which is required to 
be sent in by April 1, 1884) may be had on oop ees to 

. M. JENKINS, Secretary 

12, Hanover Square, London, W. 


ACENTENARY OF SCIENCE IN MAN- 
CHESTER. By R. ANGUS SMITH, F.R.S., Ph.D., LL.D. Pub- 
lished on the Centenary of the Manchester Literary and Philosophical 
Society. Price ros. Apply at the Society’s Rooms, 36, George Street, 
__ Manchester. 


LINNEAN SOCIETY, BURLINGTON 
HJUSE, PICCADILLY.—An ASSISTANT is required in the 
Library, ‘who will have to be in attendance during official hours, and 
to assist in the general routine of the Society. Salary to commence at 
£60 per annum.—Application by letter only, marked “Library,” ad- 
dressed to the Secretaries. 


MAPPIN & WEBD’S 
— 











, FEBRUARY 


May 13, | 





PLATE 
CUTLERY 


COMPLETELY | 
FITTED. | 


All Sizes in Stock. 
SPECIAL 
\\N DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON. 

MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 





"—W ORDSWORTH 


[PRICE SIXPENCE 


14, 1884 





[All Rig 


E’S NEW DIRECT VISION 
SPE CTROSCOPE. 





rhts are Reserved 


GRACE 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as S:parate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 


|; applicable to every purpose for which a Direct Vision Spectro- 


scope can be used. 


Price in Morocco Leather Case, £3 8s. 6d. 
JOHN BROW NING, 


Optical and Physical Instrument Maker to H.M. Government. 
63, STRAND, LONDON, W.C. 


STANDARD sanianeninnes ee INSTRUMENT 








Cold 
Post Free 


he Observer. 


Wustrated Price 


test 
Lists 











Negretti & Zambra’s Horticultural 
Self-Registering Thermometer, 


For Determining the grea 
Night or absence of t 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her MAjEsty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDOF', 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N 


To To CLERGYMEN, EXECUTORS, &c.— 
Mr. DICKINSON, of 80, Farringdon Street, London, Sens ta ialioete 
that he PURC HASE S, at the highest marketable value, for IM- 
MEDIATE CASH, not only complete LIBRARIES, but also Small 
Collections cf second-hand Books and MSS., either in Town or Country. 
N.B.—Travelling expenses only charged when the bcoks are not 
purchased. 


MR. RICHARD ANDERSON, F.C.S., 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 
Makes a Specialty of Testing the Efficient Action of Lightning Conductors; 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 


_LEADENHALL HOUSE, tor, LEADENHALL STREET, 
SCIENTIFIC ART. 


DIAGRAMS FOR SCIENTIFIC LECTURES 
AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 
MR. W. S. Pade SCIENTIFIC ARTIST, 
of Mr. D. Bocue), 


ae MARTIN’ g PLACE. fRAFALGAR SQUARE, 


MINERALOGY. 


Mr. HENSON has just received from Russia some most splendid 
Crystals of ‘‘ SHERRY COLOURED ” 


TOPAZES, 


Ranging in size from 1 inch to 4 inches high, and 1} to 3} inches wide, 
1} to 3 inches broad. This is the Finest Series of Torazes that has ever 
been seen in the United Kingdom. 


SAMUEL HENSON, 
277, STRAND, LONDON, W.C., 
Opposite for folk Street. 


ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION. 
The Largest St ck and Gre ates t Variety in London. 
New Lists New Ready. 

Collections and Single Specin ens All Examples are 

= ate 
Speciality. —Larg ze and carefully-cut Rock Secticns from well-authenti- 
cated Specimens. Prof. James Geikie says: 
best-cut sections made by a gland.’ 
G R iE G On, 
Vin las 
F ITZROY 





E.C. 


Wc. 





88, CHARLOTTE’ ‘STREE 


CRYSTALS OF MINERALS. 


‘sou ARE, LONDON. 


Collections of '.wenty-five Natural Crystals of Minerals, 
Illustraticns of all the Six Systems, price 21s., Carriage Free. 
LARGER COLLECTIONS 
Containing Fifty Crystals of Minerals, select 
Nustrating all the Systems, price sos., Carriage Free. 
Samples of these Collections on view on application to 
JAMES R. GREGORY, 
Mineralogist, 
_ 88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
NEW LIST (Just out) 


STANDARD COLLECTIONS AND 
APPARATUS 


FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 

N.B.—The above List has been specially prepared as a Guide for 
SCIENCE TEACHERS and SC HC DOL MASTERS of Great Britain. 
It contains most valuable informatii Appty Ear ty. 

THOMAS J. ‘DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 

38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century), 

and through all Agencies. 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and (Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and beught. 
12, FRITH STREET, SOHO. ¥ 


comprising 


more and some rare 





well and carefully | 


‘** These ‘are the largest and | 


| LA SEMAINE FRANCAISE 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Bacillaria paradoxa, with drawing 
and description, together with several other interesting Diatoms. _ He has 
also sent out Trout Ova and Fry, Melicerta tyro, Stephanoceros Eichornii, 
Chetogaster limnzi, Spongilla fluviatilis, Cordyloph ora lacustris, Volvox 
globator, &c. 

Weekly Announcements will be made in this place of Organisms T. f 
is supplying. 

Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Ten Parts, 15. each. 


PROFESSORS of BIOLOGY supplied with 


all ne by 
. WADE WILTON, Northfield Villas, Leeds. 


NOTICE OF REMOVAL. 








THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 
Has removed his extensive Collecticns of Geological, Petrclogical, Mine: 


logical, and Microscopical Specimens to more convenient Peesiaes 4 
78, NEWGATE STREET, near the New General Post Office. Address 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C._ 


7 HOW & CO.’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites 

Syenites, Diorites, Gabbros, Dolerites, Basalts, z achylites, Trachytes 

Andesites, Porphyrites, R! iyolites, Lavas, Ashes, Gneiss, Schists, Lime 
stones, &c.. price 1s. 6d. each, 


JAMES HOW & Cco., 73s 


FOR ROCKS 


FARRING DON STREET, Lonpon. 


165. per ‘Ann., 205. ‘Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci 
men Numbers may be had through any Foreign Bookseller. 1884 will com 
mence the X VIIth volume. 

Berlin : Dj}M ML ER +77» Charlottenstrasse, S.W., and all Booksellers 


On the rst ot every “Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum. 
ConTents:—Original Articles by leading Botanists. — Extracts, an 
Notices of Books and Memoirs.—Articles in Journals,—Botanical News.- 
Proceedings of Societies. 
Price rs. 3a. Subscription for One Year, payable in advance, 125 
Lendon: WEST, NEWMAN, & Ci5., 54. Hatton Garden. E.C 


LA SEMAINE FRANCAISE: a ‘Weekly 


Newspaper and Review in the French L anguage Politics, Literature 
Science, Art, Varieties, Notes. Price 2d , through Booksellers, and at 
the Railway Bookstalls. Office, 441. Strand, W.C. 

Journal Francais pour 
Politique, Littérature, Sciences, Arts. Variétés, Nouvelles 

}d..entimbres poste. Abonne 

: six mois, 5s. 5@. Prix 2d 
-mins de fer. On s’abonr: 


l’Angleterre : 
et Notes Un exemplaire par la poste, 23 
ment franco par la poste—un an, tos. 10d 
chez tous les hbraires et aux gares des che 
aux bureaux, 441, Strand, Londres, W.C. 


SEMAINE FR ANCAISE.—“‘ La Semaine Fran- 


gaise ’ has been brought out in London for the benefit of those Englis! 
readers who may wish to study contemp>rary French from all points of 
view, instead of confining their hor x to one particular Gallic print 
It certainly merits success.” —Gn x 

LA SEMAINE FRAN CAISE. —“The numbers before 
us are full of good things. . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in ‘al! tho 
many households where French is cultivated. The printing is very wel 
done.” —QOxeen. 


LA 


TERMS OF SUBSCRIPTION :— 
Three Months wie * ‘sae 5 
Six * 
Twelve ,, 

P.0.0. v tibet A. C 1s 


Publishin: x Office, 441, Strand, 
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WALL PAPERS FREE FROM ARSENIC. 
ll W - WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be o>tained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


MICRO-SLIDES FOR SCIENCE CLASSES, 
As Mr. PIFFARD is about bringing out a Micro-slide that will shortly be patented, his 
present Large Stock is to be disposed of at £2 per 100. 

CATALOGUES FREE BY POST ON APPLICATION. 

REMITTANCE WITH ORDER. 

B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 


EA RVEYVYT AND PEA EE, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &*<. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


LELECTRICITE: Pr" tir westaue oF ne" 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, As observed in the Neighbourhood of London, and compared in all respects 
with that of an average year. 


P REVUE HEBDOMADAIRE, By EDWARD MAWLEY, F.R.Met.Soc., F.R.H.S., Member of Council 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs | of the Royal Meteorological Society, Hon. Secretary National Rose Society. 
au courant de toutes les expositions électriques, et de tous le: With Tables of Daily Observations and a Diagram. 

progrés de l’électricité. London: EDWARD STANFORD, 55, Charing Cross, S.W. 














Comité de Rédaction, ARMENGAUD JEUNE, WILLIAMS & STRAHAN, 7, Lawrence Lane, E.C. 
Président THE ENTOMOLOGIST’S MONTHLY 





A. BERTHON, E. BOISTEL, F. BOREL, 
R. de COULON, W. de FONVIELLE, L. MAICHE ia i MAGAZINE. ee 
° TEN INIE rice Sixpence, Monthly, 24 pages 8vo, with occasiona ustrations, 
A. de MERI TENS, D. MONNIER, D. NAPOLI. Conducted by C. G. Barrett, J. W. Ooucras, R. McLacmutan, F.R.S., 
Subscription Yearly, 20s. ; Six Months, tos, | E.C. Rvs, F.Z.S., E. Saunpers, F.L.S., and H. T. Stainton, F.R-S. 
Agency for England and Colonies— This Magazine, commenced » x04, containe pa yr « and notes 
on all subjects connected with Entomology, and especially on the Insects of 
LE FEVRE AND co., ENGINEERS, the British Isles. + 
26, BUDGE Row, CANNON STREET, LONDON. Subscription—Six Shillings per Volume, post free. The volumes com- 
Specimen Copy sent post free. mence with the June number in each year. 
On the 1st of every Month, price Sixpence oe I. to VI. (strongly egg in -—_ may y ye by purchasers ot 
’ , 7 the entire set to date, at the increased price of ros. each; the succeeding 
THE ENTOMOL OGI ST: | wols. may be had separately or together, at 7s. each. 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY | London: JOHN VAN VOORST, 1, Paternoster Row. 
Edited by Joun T. CaRRINGTON, N.B.—Communications, &c., should be sent to the Editors at the above 
With the Assistance of — ai address. im peered 
FrepERick Bonp, F.Z.S. Joun A. Power, M.D. | ro ob ; 
Epwarp A. Fircn, F.L.S | J. JENNER Weir, F.L.S. | THE ZOOLOGIST . 
F. BucHANAN Wuirte, M.D. Ped A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Contains Articles by well-known Entomologists on all Branches of the | Third Series. Edited by J. E. HartinG, F.L.S., F.2Z.S., Member of tha 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on is _ British Ornithologists’ Union ; contains— 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly | | Original Articles by well-known naturalists in every branch of soology; 
Lists of Duplicates and Desiderata. habits of animals ; arrival and departure of migratory birds ; occurrence of 
Numerous Woopcyt ILLusTRATIONS, to the printing of which especia] | rare birds; distribution and migration of British fresh-water fish; new or 
attention is given, and occasional LirHoGRAPHED and Curomo-LitHo- | fare merine fish; 'oca! aquaria; British reptiles; British land and fresh- 
GRAPHED PLATES. water mollusca, with remarks on the haunts and habits of the species; and 
STIMPKIN. MARSHALL. & CO.., Stationers’ Hall Court other matters of general interest to those who delight in natural history. 
- Reports of the Linnean, Zoological, and Entomological Societies. Reviews 


NORTH BRITISH AG RICULTURI ST, of natural history books. Occasional translations from foreign zoological 
the only Agricultural Joursal in Scotland, circulates extensively among journals of important and interessing articles in various branches of snology. 

Landowners, Farmers, Resident Agents, and others interested in the Chere are occasional woodcuts. 

management of land throughout the United Kingdom. | JOHN VAN VOORST, rt. Paternoster Row. 











The AGRICULTURIST is published every Wednesday afternoon in | ’ 


time for the evening mails, and contains Reports of all the principal British | | . THIS 
and Irish Markets of the week. > | WwW YS ad | BS 
The special attention of Land Agents is directed tothe AGRICULTURIST } MEDICINE 


- one of the best existing Papers for Advertising Farms tobe Let and Estates 

or Sale. : . 
Advertisers addressing themselves to Farmers will find the AGRICUL- | Is a Certain Cure for all Disorders of the LIVER, STOMACH 
TURIST a first-class medium for reaching that Class. AND BOWELS. A Great PURIFIER of the BLOOD; a 


Price 3¢. By post 3$¢. Annual Subscription, payable in advance, 14s. : , 
Ofices—s77, High # Edinburgh ; and oa Saou Victoria St. London. | Powerful Invigorator of the System, in cases of WEAKNESS 
_ AND DEBILITY, and is unequalled in Female Complaints, 





“Money Orders payable to Charles Anderson, Jun., Edinburgh. 
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CARATGOLD. MR. STREETER, |  >Amonns. 


GEM MERCHANT AND GOLDSMITH, SAPPHIRES. 
BRACELETS. | oonimene 


Tue IntTRopucER or 18-Carat Go_p JEWELLERY, 
BROOCHES. _ 
NECKLACES. BOND STREET, W. RUBIES. 


LOCKETS. _ LONDON, CEYLON, JA JAPAN. PEARLS. 
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Jost Published, Crown 8vo, Cloth, Price 2s. 6d. 
S. TOLVER PRESTON. ORIGINAL ESSAYS. 


(1) ON THE SOCIAL RELATIONS OF THE SEXES. 

(2). SCIENCE AND SECTARIAN RELIGION. 

(3). ON THE SCIENTIFIC BASIS OF PERSONAL RESPONSIBILITY (involving a Scientific Basis for a Pena 
Code). With a Reprint from an )riginal Essay on ** Evolution and Female Education,” revised from Nature, September 23, 1889. 


By S. TOLVER PRESTON, 


Author of numerous Original Papers on Natural Science (including two communicated to the Vienna Academy and published complet 
in their Transactions— Sitzungsberichte”—for April, 1883). 
WILLIAMS & NORGATE, 14, Henrietta Street, Covent Gardea, London ; and 20, South Frederick Street, Edinburgh. 











Now publishing, in Crown 8vo, price 2s. 6, each. 


ENGLISH MEN OF LETTERS. 


EDITED BY JOHN MORLEY. 


JOHNSON. By LEsLic STEPHEN. LANDOR. By Professor SIDNEY COLVIN. 
ScoTT. By R. H. Hutton. CHARLES LAMB. By Rev. ALFRED AINGER. 
GIBBON. By J. C. Morison, BENTLEY. By Professor R. C. JEBB. 
SHELLEY. By J. A. SyMonps. DICKENS. By A. W. WARD. 

HuME. By Professor HUXLEY, P.R.S. MACAULAY. By J. C. Morison. 
GOLDSMITH. By WILLIAM BLACK. DE QUINCEY. By Professor MASSON. 
DEFOE. By W. MINTO. MILTON. By MARK PATTISON. 
BURNS. By Principal SHAIRP. HAWTHORNE. By HENRY JAMES. 
SPENSER. By the Very Rev. the DEAN oF ST. PAUL’s, SOUTHEY. By Professor DOWDEN. 
THACKERAY. By ANTHONY TROLLOPE. CHAUCER. By Professor A. W. WARD, 
BURKE. By JOHN MORLEY. GRAY. By E. W. GosseE. 


BUNYAN. By J. A. Froupe. | SWIFT. By LESLIE STEPHEN. 
POPE. By LESLIE STEPHEN. STERNE. By H. D. TRAILL. 
BYRON. By Professor NICHOL. FIELDING. By AusTIN Dosson. 
COWPER. By GoLpwin SMITH. } SHERIDAN. By Mrs, OLIPHANT, 
LOCKE. By Professor FOWLER. | ADDISON. By W. J. CourRTHOPE. 
WORDSWORTH. By F. W. H. Myers. BACON. By the Very Rev. the DEAN oF Sr. os de S. 














DRYDEN. By GEORGE SAINTSBURY. [Zz the 
MACMILLAN AND CO., LONDON, WC.. 
TIMEHRI: being the Journal of the Royal Just Published, Price One Shilling. 
Agricultural and Commercial Society of British Guiana. Published half? | The RAINBAND: How to Observe it, and 
yearly, price 8s. 8¢. per annum post free. Part 2, Vol. II. will be ready 
shortly, price 4s. 4d. post free. What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S 
. : : With Numerous Illustrations, and a full description of the method of 
ContTents.—Between the Pomeroon and the Orincco; Health in the Rain-predicting by means of the Rainband as observed in Hilger’s 
Colony; A Visit to the Oil and Fibre Works at Pln_ Fortitude ; Notes smallest-sized Direct-Vision Pocket Spectroscope. 
on West Indian Stcne Implements (Illustrated), No. 2; The River Berbice Contents.—Introduction—How to see the Rainband—What the Rainband 
and its Tributaries ; Our Col. nial Currency ; A Chapter in the Life History | is—How to use the Rainband—Graphical Representation of Observations— 
of a Plant; Lamaha Water and a Process for Purifying it ; Essequibo, Results of Rainband Predicting. 
Berbice, and Demerara under the Dutch, Part 2; and Notes on—An oe be had from the Publisher, ADAM HILGER, 204, Stanhope Street 
Acc a, Peaiman ; I 0Ci al Medicinal Barks ; Couvade ; Etymology of the N 
Word “ Grail-Stick ’ * Fascination” by Snakes; The Barbarian View of ———-—-—-_-—- - 
Guiana; New Loud Literature; A New Plant from Guiana; Dutch Now ready. 
Guiana at the Amsterdam Exhibition; the Representation of the Colony at ‘ - 
Exhibitions; Errata; William Hunter Campbell, LL.D., 72 Memoriam. By c iF W OODWARD, B.Sc. 
Papers on—A Wasted Water-Power, and Sugar-Cane Mills. P \ 
ARITHMETICAL CHEMISTRY (Part II.). 
London: EDWARD STANFORD, 55, Canine Cross, S.W. Price Two Shillings. 
a ae eh ig areata Set ae ee Contains Exercises on— 
Just Published, Post free, Price 64d. Direct and Indirect Analysis. Vaour-Density. 


Formulz of Isomorphous Bodies. Specific Volume. 


SUNBEAM TREASURES.—A Description Atomic Weight Determination, Dulong and Petit’s Law. 


of the NATURAL HISTORY and other OBJECTS lent by Lady Dalton’s Law. Heat of Combination. 
BrassEY to the ————- al Fisheries Exhibition. By BRYCE- Gas Auaalysis Kinetic Theory of Gases, &c. 
WRIGHT, FZS., F.R.G.S. “All who have read the ‘ Voyage of The explanations form a concise treatise on Chemical Philosophy. A nov 
the Sunbeam ’ aed ‘procure a copy. William Clowes and Sons, | feature is a table giving references to standard works, in which the Student 
Limited, 13, Charing Cross, W.C. will find further information. 

Copies can be had from BRYCE-WRIGHT, 204, Regent Street, W. London: SIMPKIN, MARSHALL, & CO. 
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ia , , 
Diary of Socicties 
LONDON 
THURSDAY, FEesrvary 14. 
Rovat Society, at 4.30—On a New Reflecting Galvanometer of Great 
ogo and on New Forms of Astatic Galvanometers: T. and A. 
Gray.—A New Form of Spring for Electric and other Measuring Insiru- 


ments: Prof. Ayrtcn, F.R S., and Prof. Perry.—Note on the Theory of 

the Magnetic Balance of Hughes: Prof. S. P. Tho mpson. 
MATHEMATICAL Society, at 8 —On the Relations of the Intersections of a 

Circle with a Triangle: H. M. Taylor.—On the difference hamden the 


Number of (47 + 1) Divisors ee ‘the -apete 
Number: J. W. L. Glaisher. F.R S. — 
Theories of Systems of Complexes anc 
Lonpon INSTITUTION, at 7. 


ber of (4a + 3) Divisors ofa 
( 1 General Theory including the 
| dolosen: A. Buchheim. 
English Sporis: F. Gale. 












SocigTy OF TELEGRAPH ENGINEERS. at 8 On some New Instruments for 
indicating Current and Electr. m tive Force: R. E. Crompton and Gisbert 
Kapp. 

Rovat INsTITUTION, at 3.—Music for the Pianofcrte, &c.: Prof. Pauer 

FRIDAY, Fesrvary 15 
GaoLocicaL Society, at 1.—Anniversary Meeting. 
Society oF ArTs, at 8.—State Monopoly of Railways in India: Sir James 


Caird. 
Rovat INSTITUTION, at 9.—The Cheinical Work of Wohler: Prof. Thorpe 


Rovat CoLLecGe oF SuRGEONS, at 4.—Mammalian Descent : Prof. W. K. 


Parker. 
SATURDAY, Fesru: 


RovaL INSTITUTION, at 3 —Life and ‘poate po Charles I. : Prof. 
Morley. 
SUNDAY, Fewsrvary 17. 
Sunpay Lecture Socigry, at 4.—Eyesight and Educati.n: Dr. Litton 


Forbes. 
MONDAY, Fesrvary 18 
Lonvon INsTITUTION, at 5.—An Ideal University : 
Victoria INsTITUTE, at 8. 
ARISTOTELIAN Society, at 8.—Hume’s ‘‘ Treatise” 


Dr. J. Bryce, M P. 
(continued): A. F. 


Lake. 
Rovyat CoLiLece OF SuRGEONS, at 4.—Mammalian Descent: Prof. W. K. 
Parker. 
TUESDAY, Fesrvary 19. 
ZooLoGiIcaL Society. at 8.30. Cone to the Systematic Arrange- 
ment of the Astersidea. Part 2. The Species of (rcaster: Prof. 


Jeffrey Bell. —Description d'une esptce nouvelle de Gerbilline d’ Arabic 
(Meriones longifrons): M. Fernand Lataste. 

STATISTICAL Society, at 7.45.—Electoral Statistics: a Survey of our Elec- 
toral System from 1832-1881, in view of Prcespective Changes therein: 
John B. Martin, M.A 

Roya IxstituTion, at 3.—Scenery of the British I 


WEDNESDAY, FEsRvARY 20. 

RoyaL METEOROLOGICAL SociETY, at 7.—The Great Stcrm of January 26, 
1884: William Marriott.—The Height of the Neutral Plane of Pressure, 
and Depth of Monsoon Currents in India: Prof. E. D. Archibald, M.A. 
—On the Sunrises and Sunsets of November and December 1883, and 
January 1824: Hon. F. A. Rollo Russell, M.A. 

GEOLOGICAL Sociery, at 8.—On a Recent Exposure of the Shelly Patches 
inthe Boulder Clay at Bridlington: G. W. Lamplugh. Communicated by 
Dr. J. Gwyn Jeffreys F.R.S.—On the so-called Spongia — (S. 
Woodward) from the Red and W hite Chalk of Hunstanton: McKenny 
Hughes, M.A.—Ripple-marks in Drift: T. Mellard S aaoanke 
Notes on Rock-fragments from the South of Scctland Embedded in the 
Low-level Boulder Clay of Lancashire : T. Mellard Reade 

Society oF ArTs, at 8.—Reclamation of Land: Hyde Clarke. 

Rovat CoLLeGs OF SURGEONS, at 4.—Mammalian Descent : 


Parker. 
THURSDAY, Fesrvary 21. 
Roya. Society, at 4.30 


sles: A. Geikie. 


Prof. W. K 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of allappliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the work 
with unvarying success, is the most Trustworthy, most Effective, and alsc 
the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CoO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


oc, TISLEY & g, 


OPTICIANS, 








172, BROMPTON ROAD, S.W. 
RAIN-BAND SPECTROSCOPES, 
With Fixed Slits ... 30/- each, 

With Adjustable Slits . 40/- 55 


Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 
Member of Council of Meteorological Society. 
Boscoprt GARDENS, N.W., September 19, 188 
**T wave been working in the higher Alps—the vicinity of Monte Sloss 


and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 


LINNEAN SOCIETY, at “8.—West African Cyperacee: H. N. Ridley.—Pene- | 


tration of Animal’s Bodies by Stipa spartea : 


Patagonia: J. Ball.—Variation in Structure of Corals: S. O. Ridley. 


R. Miller Christy.—Flora of | 


Cuemicat Society, at 8.— Ballot for the Election of Fellows.—An Analysis | 


of Spotley Bridge Spa Water: Henry Peile. 
Lonpon InstTiTuTION, at 7.—-The Doctrine of Evolut’on applied to the Solar 
System: Prof. Ball 
Roya INSTITUTION, at 3.—Music for the Pianoforte, &c. : 
FRIDAY, FEBRUARY 22. 
QuexetT Microscopicat CLup, at 8. 
Rovyat InstTiTuTION, at 9.—London (below 
Communication: Sir F. Bramwell. 
Rovat CoLLeGE OF SURGEONS, at 4.—Mammalian Descent: 


Parker. 
SATURDAY, FEBRUARY 23. 
Puysicat Society, at 3.—On the Adjustment 
a Modified Resistance Balance: Prof. S. P. Thompson, D.Sc.—On the 
Difference of Potential required to give Sparks in Air: Prof. G. C. Foster, 
R.S. 


Prof. Pauer. 


Prof. W. K. 


Rova INSTITUTION, at 3.—Life and Literature under Charles I.: Prof. 
Morley. 


Rovar | BoTanic Society, at 3.45. 


THE BREWE RS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revigw OF THE Matt AND Hor TRADES; AND WINE AND SPIRIT TRADE 
REcorD. 
The Organ of the Country Brewers. 
“The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. e annum, post free, dating from any quarter-day. 
Sing.e cories 1s. each. egistered for transmission abroad. 
Offices—s, Bond Court, Walbreok, London, E.C. 





Bridge) North and South | 


of Resistance Coils and on | 


| CHARGES for 


| 


Spectroscope I bought of you. It has 


satisfactory manner.” 


Jo §. C. TISLEY & Co., 


ar iswered its purpose in a most 


172, BROMPTON Roap, S.W. 
SUBSCRIPT IONS to “ ‘ NATURE.” 
a & 
MREMOs oa? 6 oe & 3m oar eee 
Se a a ae eS 
IRONONEY «ise Sa a me Se 
To the United States, the Continent, and all places 


within the Postal Union :— 


s. a. 
Yearly . 30 6 
Half-yearly . 15 6 
Quarterly. 8 oO 


ADVERTISEMENTS 


Three Lines in Column 2s, 6¢. 9d. per Line ma. 


4 d. 

One-Eighth Page, or Quarter Column fe) 18 6 

Quarter Page or Half a Column. I15 o 

Half a Page, or a Column 3 5 0 

Whole Page SE eC Mey 

Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


| WANTED.—« NATURE,” No. 56, with 


Index. Apply Nature Office, 29, Bedford Street, Strand, W.C. 
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Messrs. MACMILLAN & Co.’s PRIMERS. 








SCIENCE PRIMERS. 


UNDER THE JOINT EDITORSHIP OF 
PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


In 18mo, cloth, with Illustrations, price 15. each. 


INTRODUCTORY PRIMER. By Professor Huxtey, P.R.S. 
CHEMISTRY. By H. E. Roscor, | PHYSIOLOGY. By Professor Micnarr 


F.R.S., Professor of Chemistry, the Victoria University, | FOSTER, M.D., F.R.S. 
the Owens College, Manchester. With Questions. ASTRONOMY B N . 
ea . | £ (Ul ; EM OCKYER, 
PHYSICS. By Batrour) StTewar?T | Fs, y J 


F.R.S., Professor of Natural Philosophy, the Victoria Uni- | 


versity, the Owens College, Manchester. With Questions. BOTANY. By SIR * D. Hooker. 


_ K.C.S.1., C.B., F.R.S. 
GEOLOGY. By ArcuipaLtp GEIKIE, x : 
F.R.S., Director-General of the Geological Surveys of the LOGIC. By W. STANLEY JEVons, LL.D., 





United Kingdom. M.A., F.R.S. 
PHYSICAL GEOGRAPHY. By/|POLITICAL ECONOMY. By W. 
ARCHIBALD GEIKIE, F.R.S. With Questions. STANLEY JEVONS, M.A., LL.D., F.R.S. 


*,* Others in preparation. 


LITERATURE AND HISTORY PRIMERS. 


EDITED BY 
JOHN RICHARD GREEN, M.A., LL.D., 
AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE.” 


In 18mo, cloth, price 1s. each. 


ENGLISH GRAMMAR. By the Rev., PHILOLOGY. By J. Peme, M.A. 


R. MORKIS, LL.D. . = ous 
EXERCISES on MORRIS'S PRIMER | GEOGRAPHY. | By Sir Gzorce Grove, 


of ENGLISH GRAMMAR. By :B WETHERELL, M.A. anes a 
ENGLISH GRAMMAR EXERCISES. CLAS AL, GEOGRAPHY, By H. 


By R. MORRIS, LL.D., and H. C. BOWEN, M.A. bas piers 
ENGLISH COMPOSITION. By Prof. GREEK ANTIQUITIES. By J. P. 


NICHOL. MAHAFFY, M.A. Illustrated. 


ENGLISH LITERATURE. By Stor- ROMAN ANTIQUITIES. By Prof. 


FORD BROOKE, M.A. A, S. WILKINS. Illustrated. 
SHAKSPERE. _ By Prof. Dowpen, EUROPE. By E. A. Freeman, D.C.L., 
Bem > Y LL.D., M.A. With Maps. 
CHILDREN’S TREASURY of LYRI- -ECEKE Ry — rs 
CAL POETRY. By F. T. PALGRAVE, In Two GREECE. By C. A. Fyrre, M.A. With 
arts, each, Is. 


GREEK LITERATURE. By Prof. ROME. By the Rev. M. CrercuTon 


JEBB, M.A., LL.D. M.A. With Maps. 
HOMER. By the Right Hon. W. E. FRANCE. By Cuartotre M. Yownce. 
GLADSTONE, M.P. With Maps. 
** Others in preparation. 


MACMILLAN & CO., BEDFORD STREET, STRAND, W.C. 


Maps. 
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Messrs. MACMILLAN & C60’8 NEW BOOKS. 


NOW READY, Crown 8v0, price 10s. 6d. 








“ As indispensable as Bradshaw. ’— Zhe Tinies. 
TWENTY-FIRST ANNUAL PUBLICATION 


(REVISED AFTER OFFICIAL RETURNS) 


OF THE 


STATESMAN’S YEA R- BOOK. 


A STATISTICAL AND HISTORICAL 
ANNUAL OF THE STATES OF THE CIVILISED WORLD 


FOR THE YEHAR 1884. 
EDITED BY J. SCOTT KELTIE. 


“* The Statesman’s Year-Book is a publication of great value, and if it be continued from year to year as it has been commenced, 
it will, by and by, be one of the most important of the repertories of historical data. No statesman, member of Parliament, 
publicist can afford to dispense with it ; and to all private persons who desire to have an intelligent notion of the aia natio 
of the earth it will be an admirable guide.” — Daly News. 





A NEW NOVEL BY GEORGE FLEMING. ‘ - 

VESTIGIA. A Novel. By Gerorce Fiemine, Author of “A Nile 

Novel,” ‘* Mirage,” ‘‘ The Head of Medusa,” &c. 2 vols. Globe 8vo. 12s. 

MACMILLAN’S 4s. 62. SERIES.—NEW VOLUME. 

FRENCH POETS AND NOVELISTS. By Henry JAmes, Author 

of ‘* The American,” ‘* The Europeans,” &e New Edition. Crown 8vo. : 4s. 6d. 

NEW BOOK BLY MR. JOHN FISKE. 

EXCURSIONS OF AN EVOLUTIONIST. By Joun Fiske, M.A., 


LL.B., formerly Lecturer on Philosophy in Harvard University, Author of ‘‘ Outlines of Cosmic Philosophy,” ‘* Dar 
winism, and other Essays,” &c. Crown 8vo. 7s, 6d 
PRINCIPLES OF PHYS ICS, A TEXT-BOOK OF THE. By 
ALFRED DANIELL, M.A., Lecturer on Physics in the School of Medicine, Edinburgh. Medium 8vo. 21s. 
[Next Wi k 
STUDIES AND EXERCISES IN FORMAL LOGIC: including a 
Generalisation of Logical Processes in their Application to Co = lex Inferences. By JOHN NEVILLE KEYNES, M.A., 
late Fellow of Pembroke College, Cambridge. Crown 8vo, . 6d, 


BURNETT LECTURES. 


ON LIGHT. First Course: On the Nature of Light. Delivered at 








Aberdeen in November 1883. By GEORGE GABRIEL STOKES, M.A., F.R.S., &c., Fellow of Pembroke College, and 
Lucasian Professor of Mathematics in the Universi: y of Cambridge. Crown 8vo. | Next iP. 
WOOLWICH: Mathematical Papers for Admission into the Royal 
Military Academy for the Years 1880-1883 inclusive. Crown Svo. . 6d. [Next We 


ASCHYLI AGAMEMNO. Emendavit avi S. MARGOLIoUTH, ‘oll. 


Nov. Oxon. Soc. Svo. 25. 6d. 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAG- 


NETISM. By ANDREW GRAY, M.A., F.R.S.E., Chief Assistant to the Professor of Natural Philosophy 
University of Glasgow. Pott 8vo. 35. 6d. 





MACMILLAN AND CO., LONDON. 
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~ ASTRONOMICAL TELESCOPES. | 


\ FINEST POSSIBLE QUALITY. 
2hin. Wray Lens, best mounting, &c., &c. £5 o 34in. Wray Lens, best mounting, &c., &c. £15 15 


2hin. do. do. do. 47 10 4in. do. do. do. 425 0 
BI FO. 1 FO do. S12 10 | gin. do. do. do. 440 0 & 
THE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c,, Equatoreal Stand ... £12 12 o 


New “Illustrated Catalogue, 3 stam 
' 3 a ps. 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adé _— to fit it to - 
te.escope for Photographic Solar Spots, &c., complete ... se Sei ; £2 2 ; 
“LT E MERVEILLE UX ” { plate, complete dry plate apparatus . at 3 - 2 
“ » be 
LE MERITOIRE ; sane, complete dry plate apparatus, double rising front, swing ¢ back, “rack to focus, ‘&e. &e, Li tt G 
THE “INSTANT OGRAP H,” with best lens, instantaneous sorecaaiaiie screw motion to tail board, and rr recent 
improvement .. ose oe oe eee a £2 2 0 
Illustrated Photo Catalo gue 2 -tamps. . 


iy, LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 











13 GOLD” é 6 15 SILVER 
MEDALS. 0” GAS ENGINE MEDALS. 
OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70 less than in other 





No. 








makes of Gas Engines. Regist 
NEW TWIN ENGINES NOW OFFERED. 
IGNITION EACH REVOLUTION. 
Crossley’s Patent “‘ Self-Starter ’’ may now be applied. wena 
The Safest, Best, and Simplest made. 1 oe 
a ; : CROSSLEY BRoTHenS 
CROSSLEY BROS., Limited, a : LC mancnest se British D 
Openshaw, Manchester. = . aaa 
London, 24, Poultry, E.C. Glaszow, 193, Sauchiehall St. RO’ 
9 As Wine in Bottles at 3s., 5s., and 9s,; Lozenges, 2s. 6d. 
and 4s, 6d.; Globules, 2s., 3s. 6d., and 6s. 6d.; and —— 
. Powder, as ‘‘ Medicinal Pepsine,” at 25, 6d, aud 4s.; and 5 ie no 
3 ‘* Porci,” a more concentrated preparation than the Medicinal, a meies 
Preparations of at 4s, 6d, each. | SATURI 
7 ures On ** 


SOLD BY ALL CHEMISTS carseat 


. The popularity Pepsine has acquired . 
as almost a specific for chronic dyspepsia, PE Sul 
indigestion, &c., is due to the fact that 


it is the nearest possible production of the 








active principle of the gastric juice of the . aii 
stomach. Unfortunately, like all other Highly recommended by the ar 
inventions of a like nature, Pepsine has Medical Profession for at 


been not slightly discredited by the spu- PROCTO 
arned in o 


rious manufactures that have been issued earn 
from time to time ; itis therefore neces- _ and f 7 Cu 
sary as a guarantee of its efficacy to see ‘ fessor LOIS 


that each bottle bears the makers’ name, 


MORSON & SON, Southamoton Row, Russell Sq., London, 


Chased Mounts, and reserve of 





an your Stationer * Teweller for 


WOODWARD'S I.X.L. | : . Lez = 2s.6d. 421. Superb Twisted 
ALgMINIUiE GOLD PPX Ctl | page aaa Seal Rae ot Get Bae 

: , ouble Action ic) Spir: 
and have no other. The Trade rT xX, Ly ALU MINIUM GOLD) 424, Ring for Wateh a 3. 


425. Double Action (Magic) Spiral, 
plain, Engine-Turned, or Engraved, 
3s. 428. Double ‘Action (Magic) 
5 Spiral, Black Enamelled Centre, 
and reserve of Leads, 3s. 6d. 621. 
Spiral Pencil and Siding’ Pen, 
Engine-Turned, with reserve of 
Leads; a useful Case, 4s. 426. 
Double Action (Magic) Spiral, richly 
Engraved, with reserve of Leads, 
48. 429. Telescopic and Sliding Pen 
and Pencil, Engine-Turned ; a good 
massive Case, 55. 420. Double Ac- 
tion Spiral Pen and Pencil; when 
closed a half-turn to the right ‘propels 
the Pen, and a half-turn the reverse 
way sends it back again, whilst a 
half-turn to the left propels the 
Pencil, which is re-sheathed in pre- 


Marks, “A. H. W.” and “I. X.L.,” 
are stamped on the point of each 
pencil, which be particular in noting. 
The most presentable and durable in 
the World, and the Best Value for 
money, As well made as the most 
expensive solid gold pencils. Will 
stand the Gold Test. Have taken 
the lead of allothers. The following 
are the most popular kinds. 

The Drawings are One-third the 
actual size. Full size Drawings 
on application. 

419. Single Spiral, Nickel Plated 
Front, 1s. 453- Lady's Tablet Pencil, 
2-inch lead, Engine Turned, ts. 
624. Single Spiral, Black Enamelled 
Centre, 1s. 6d. 436. Single Spiral, 





aicely Engrave d, 1s. 6d. 418, 
Fluted, Single Spiral, Engine cisely the same manner as the Pen. 
Turned, 2s. 452. Gentleman’s Spiral, | = " OXF 








with reserve of Leads, Engine- | 4 

wi ’, 4 The most useful, handy, and perfec MANS 
Turned, 26. 417. a Spiral, A ‘ti yer int 

tie afi Hemet SRG! Ag) WORKS VITTORIA STREET BIRMINGHAM, «| "Wing Tat eer toned 


Printed by R. Cray, Sons, AnD Taytor, at 7 and 8, Sosad Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 29 and 30, Redford Street, Covent Garden.—Turrcnay. Pebraary 14, 184 
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ILLUSTRATED 


JOURNAL OF SCIE 


** To the solid ground 
wien wture trusts the mind which builds for aye.” —WORDSWORTH 


No. 747, VoL. 29) THURSDAY, 


FEBRUARY 21, 


SIXPENCE 


1884 [PRICE 








Registered as a See at the General Post Office] 





BRITISH MUSEUM. 
The Reading Room will be CLOSED from SATUR DAY, March 1, to 
WEDN ESDAY, March s, both days inclusive. 


(Signed) EDW. A. BOND, Principal Librarian 


British Museum, February 20, 1884 


“ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


THURSDAY next (February 28), 3 p.m.. Prof TYNDALL: First of 
Six Lectures on *‘ The Older Electricity —its Phenomena and iaoeatig utors.” 
One Guinea the Course. 
| SATURDAY (March 1), 3 p.m, Capt. ABNEY, R.E.: First of S:x Tec- 
tures on ** Photographic Action, considered as the Work of Rad.ation. Ove 
Guinea the Course. 

st Subscription t» all the Courses in the Season, Two Gu neas. 


- MEMORY. 


The LOISETTIAN SCHOOL of PHYSIOLOG IC AL ME MOR\Y , the 
instantane us art of never fors getting, uses none of tt re ‘* localities,’ “ keys,”’ 

‘pegs, ” “Jinks,’’ or *‘associations” of mnemonics. Prospectus post free. 
giving opinions, from actual study of the system, of MR. RICHARD A. 
PROCTOR, DR. ANDREW WILSON, and others. Any book 
learned in one reading. Day and Evening Classes in ‘* Never Forgetting,” 
and for Cure of ** Mind-Wandering.”” Taught thoroughly by Post.—Pro- 
fe sonesthetatectecabaiend 37, New Oxford Street (opposite Mudie’s Library). 





[All Rig} 


7S NEW DIRECT VISION 
SPECTROSCOPE. 





its are Reserved 


GRAC 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as S:parate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 


Price in Morocco Leather Case, £3 8s. 6d. 
JOHN BROWNING, 


Optical and Physical Instrument Maker to H1.M. Government. 
63, STRAND, LONDON, W.C. 





MAPPIN 3a WEBD’S 
— 


PLATE 
CUT LE RY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 
SPECIAL 
DETAILED LIST 
FREE, 
OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 





a enn CAL INSTRUMENTS 
NEGRETTI 


ZAMBRA’S 
Sunshine Recorder. 


iW h Ady ustricnt 


Latitude, 
PRICE £12 12s. od. 


of Divided Pape 
Ine Year's Use, 
£1 12s. 
Ilustrated Pr 
Free. 
& ZAMBRA, 


Instrument Makers 


rHE QUEEN, 


Jor any 


A Supply rs, for 
( 


NEGRETTI 
Opticians and Scientific 
To Her Majesty 


HOLBORN VIADUCT, 


45, CORNHILL, & 122, REGENT STREET, LONDCR, 
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Urequalled by a eee ae Intending Purchasers LIVING SPECIMENS FOR THE MICROSCOPE : “= 
- asin “should pom Bed the Manufacturer, GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
EDMUND WHEELER, THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 
48N, Tollington Road, Holloway, N., London. who has last week sent to his subscribers Meliceita tyro, or Cheeto; hor 
ts —______— | elegans, with drawing and description. He has also sent cut Bowerbank WOR 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


The Chair of Mathematics and Physics will be shortly vacant in conse- 
quence of the resignation of Prof. Garnett. 
Particulars of Salary, Duties, and Conditions, will be 
to the Honorary SECRETARY 
SAM. GEO. JOHNSON, 1 
‘February 19, 1884 > 


sent on application 








own Clerk, Nottingham 


OPEN SCHOLARSHIPS of NATURAL 
SCIENCE of the Value of £100 and £60 are awarded annually in 
OCTOBER at ST. THOMAS'S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, S.E. For particulars apply to G. RENDLE, 


Medical Secretary. 
W. M. ORD, Dean 


STAINSFIELD’S DESCRIPTION of AUS- 
TRALIAN TOKENS. With Woodcuts. 8v0, cloth, 1883. Published 
at 4s., reduced to 2s. 6a. Can be had of W. LINCOLN & SON. 
Numismatists, 69, New Oxford Street, phe Bag Ww. Cc. 


To CLERGYMEN, EXECUTORS, &c.— 
Mr. DICKINSON, ef 80, Farringdon Street, London, begs to intimate 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only complete LIBRARIES, but also Small 
Collections « f second-hand Bo: ks end MSS., either in Town or Country. 
N.B.—-Travelling expenses only charged when the bcoks are not 
purchased. 

















MR. RICHARD ANDERSON, , FCs Cc. S., 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 
Makes a Specialty of Testing the Efficient Action of Lightning Conductors; 
and of giving Advice as to the best mode of applying the Apparatus for the 
-rotection of Public and Private Buildings. 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C, 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 
MR. W. S. DUNCAN, ScrentiFic ARTIST, 
(Care of Mr. D. Bocve), 
3, ST. MARTIN’S PLACE, TRAFALGAR SQUARE, W.C. 


MINERALOGY. 


Mr. HENSON has just received from Russia some most splendid 
Crystals of ‘* SHERRY COLOURED ” 
TOPAZES, 

Ranging in size from 1 inch to 4 inches high, and 1} to 3} inches wide, 


14 to 3 inches broad. This is the Finest Series of Torazes that has ever 
been seen in the United Kingdom. 


SAMUEL HENSON, 
277, STRAND, LONDON, W.C., 
Opposite Ni or folk Street. Soe 


~ ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION. 
he Largest rH ck and Greatest Variety in London. 
New Lists Now Ready. 
Collections and Single Specimens. All Examples are well and carefully 
authenticate 











Speciality.—Large and carefully-cut Rock Sections from well-authenti- | 


cated Specimens. Prof. James Ceikie says: ‘‘ These are the largest and 
best-cut sections made by any one in England.” 
JAMES RK. GREGORY, 
Geologist and Mineralogist. 


88, CHARLOTTE STKEET, FITZROY SQUARE, LONDON. 





CRYSTALS OF MINERALS. 


Collections of Twenty-five Natural Crystals of Minerals, comprising 
Illustrations of all the Six Systems, price 21s., Carriage Free. 
LARGER COLLECTIONS 
Zontaining Fifty Crystals of Minerals, more select and some rare 
Illustrating all the Systems, price sos,, Carriage Free. 
Samples of these Collections on view on application to 
JAMES R. GREGORY, 
Mineralogist, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





imbricata, Clava squamata, and other marine Polyzoa, and Hydrozoa, ‘Trey: 
Ova and Fry, Batrachospermum monileforme, Volv:x glebator, Cordylo P 
phora lacustris, Spongilla fluviatilis, Stephanocercs E ichornii, Ncteus quadr 
cornis, &c. 

















Weekly Announcements will be made in this place of Organisms T, P H EAT 

is supplying. i 8vo. 
Specimen Tube, One Shilling, post-free. f SOUN 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s., with ; 
or Twelve Tubes for ros. 6d. . LECTI 
Portfolio of Drawings, Ten Parts, 15. each. and 1! 

ADALDPDaAaNDa _~£ a wae aici 8vo. 

PROFESSORS of BIOLOGY supplied with ESSAY 

all ee by aoe -elat 

. WADE WILTON, Northfield Villas, Leeds. ae 

THOMAS 'D. RUSSELL, | GAN( 

Late of ESSEX STREET, STRAND, t fo 

Has removed his extensive Collecticns of Geological, Petrological, Miner m 

logical. and Microscopical Specimens to more convenient Premises 4 W 
78, NEWGATE STREET, near the New General Post Office. Address— 

THOMAS D. RUSSELL, GANC 

78, NEW GATE STREET, L ONDON, E.C. P 

HOW & co. 'S Si 

Geological Transparencies for the Lanten § ppyy 

Descriptive Catalogue on Application. th 

WALKER’S SPE wat GRAVITY BALANCE FOR ROCKS ar 

ND MINERALS. 
HOW & CO’S et MICROSCOPE LAMP, 8s. 6d. THE 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes re 
Andesites, Porphyrites, Rh yolites, Iavas, Ashes, Gneiss, Schists, Lime 
stones, &c.. price 1s. 6d. each, ELEM 

JAMES HOW & CO., 73, Farrincpon STREET, Lonpon. M 

— one Si 

NEW LIST (Just out). ; 

STANDARD COLLECTIONS AND MILL 

APPARATUS st 

FOR TEACHING ~ 

GEOLOGY AND MINERALOGY, . 
POST FREE. 

N.B.—The above List has been specially prepared as a Guide fir MILL 
SCIENCE TEACHERS and SCHOOLMASTERS of Great Britai: Ch 
It contains most valuable information. Arrty EARty. a 

THOMAS J. DOWNING, 





PRACTICAL GEOLOGIST & MINERALOGIST, 


38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century) DICT] 
and through ali Agencies. SC 
a Su 
DIAMONDS IN MATRIX. Di 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, he: 
on sale Specimens of the above; also Cut Precious Stones in all Colours “The gre 
Precious Stones valued and bought. of the great 
12, FRITH STREET, SOHO. W. See 
a aes . upon its cor 
6a CORNHILL. 
’ 
PERILS ABOUND ON EVERY SIDE!f LIGH’ 


THE Na 
Railway Passengers’ Assurance Company 


INSURES AGAINST OTHE 
ACCIDENTS OF ALL KINDS—ON LAND OR WATER of 
AND HAS IOs 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, CELE 


AND PAYS YEARLY 
THE LARGEST AMOUNT OF COMPENSATION M. 
Of any Accidental Assurance Company. 

Chairman—HARVIE M. FARQUHAR, Es¢ 

Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-Enp Orrice:—8, Granp Hote: Buitpincs, CHARING Cross 

or at the 

Head Office:—64, CORNHILL, LONDON, E.C. 

WILLIAM J. VIAN, Secretary 
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STANDARD SCIENTIFIC WORKS. 








WORKS BY JOHN TYNDALL, D.C.L., LL.D., F.R.S., &c., Professor ofj Natural 


Philosophy in the Royal Institution of Great Britain. 


HEAT a MODE of MOTION. Sixth Edition. Crown FRAG ME NTS of SCIENCE. Sixth Edition. 2 vols. 





8vo. 128. Crown &v 

SOUND. Fourth Edition, including Recent Researches; LIGHT : Notes of a Course of Nine L ectures deliv ered 
with 204 Woodcuts. Crown 8vo. tos. 6d. at the Royal Institution, 1869. Crown 8v sewed. or 1s. 6d. cloth. 

LECTURES on LIGHT delivered in America in 1872 | LESSONS in E LE Te ITY at ‘the Royal Institution 
and 1873. Third Edition ; with Portrait, Plate, and Diagrams. Crown of Great Britain, 1875-76. 5s W its and Diagrams. Third 
8vo. 7s. 6d. Edition. Crown 8vo. 2s. 

ESSAYS on the FLOATING MATTE R of the AIRin  E er ~taiy AL _PHE NOMEN A and THEORIES ; 
Relation to Putrefaction and Infection. econd Edition, with 24 ; rc of Seven Le -_ vered at the Royal Institution 
Woodcuts.. Crown 8vo. 7s. 6d. in 1870. Crown 8vo. 15. sewed, or 1s. 6d cloth. 





GANOT’S ELEMENTARY TREATISE on PHYSICS, Experimental and Applied, 
for the use of Colleges and Schools. Translated and Edited by E. ATKINSON, Pa.D., F.C.S., Professor of Experi- 
mental Science, Staff Colle ge, Sandhurst. Eleventh Edition, revised and enlarged; with 5 Coloured Plates and 898 
Woodcuts. Large Crown 8vo. Price 15s. : 


GANOT’S NATURAL PHILOSOPHY for GENERAL READERS and YOUNG 
PERSONS. ‘Translated and Edited by E. ATKINSON, Ph.D., F.C.S., Professor of Experimental Science, Staff College, 
Sandhurst, Fifth Edition, with 2 Coloured Plates and 495 Woodcuts. Crown 8vo. Price 7s. 62. 


PRINCIPLES of MECHANICS. By T. M. Goodeve, M.A., Professor of Mechanics at 


the Normal School of Science and the Royal School of Mines. New Edition, rewritten and enlarged; with 253 Diagrams 
and Figures engraved on Wood. Crown 8vo. Price 6s, Cloth. 


THE ELEMENTS of MECHANISM. By T. M. Goodeve, M.A. New Edition, 


rewritten and enlarged ; with 342 Woodcuts. Crown 8yo. 6s, 


ELEMENTS of CHEMISTRY, Theoretical and Practical. By William Allen 
MILLER, M.D., D.C.L., LL.D., late Professor of Chemistry in King’s College, London. Part I.—Chemical Physics, 
Sixth Edition, revised by HERBERT McL EOD, F.C.S. With 274 W oodeuts. S8vo. Price 16s. 


MILLER’S ELEMENTS OF CHEMISTRY. Part II.—Inorganic Chemistry. Sixth 
Edition, revised throughout, with Additions, by C. E. GROVES, Fellow ‘of the Chemical Societies of London, Paris, and 
Berlin. With 376 Woodcuts. 8vo. Price 245. 


MILLER’S ELEMENTS of CHEMISTRY. Part III.—Organic Chemistry, or the 
Chemistry of Carbon Compounds. Fifth Edition, revised and in great part rewritten, by H. E, ARMSTRONG, F.R.S., 
and C. E. GROVES, F.C.S. 8vo. Price 31s. 6d. 


DICTIONARY of CHEMISTRY and the ALLIED BRANCHES of OTHER 
SCIENCES. By HENRY WATTS, F.R.S., F.C.S., assisted by eminent Scientific and Practical Chemists. With a Third 
Supplement, completing the Record of Chemical Discovery to the end of the year 1878, and including the more Important 
Discoveries made in 1879 and 1880. 9 vols. 8vo. Price £15 25. 6d. 








“The greatest work which England has yet produced on chemistry—on e | ‘The Ex 1 language is not ri “h in lexicons of science; we would point 
of the greatest, indeed, which she has produced upon any scientific beta to this w “og 2 mo 5del upon whi +h othe ight be framed. It certain 
finished at last, and we are able to congratulate Mr. Watts most sincerely exhausts the subject up to the date of publication, and therefore forms as ft 
upon its completion.” —C/emical Nex J | were the balanced ledger of the chemis t."—A theneum. 


LIGHT SCIENCE for LEISURE HOURS; Familiar Essays on Scientific Subjects, 
Natural Phenomena, &. By RICHARD A, PROCTOR, B.A. Cantab. 3 vols. Crown 8vo. 7s. 67. each. 


OTHER WORLDS THAN OURS; the Plurality of Worlds Studied under the Light 
of ltecent Scientific Researches. By RICHARD A. PROCTOR, B.A. Cantab. With 14 Illustrations. Crown 8vo, 
Ios. 6d. 


CELESTIAL OBJECTS for COMMON TELESCOPES. By the Rev. T..W. Webb, 


M.A. Fourth Edition, adapted to the Present State of Sidereal Science; Map, Pilate, Woodcuts. Crown 8vo. 9s. 








London: LONGMANS, GREEN & CO., Paternoster Row. 
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18 CARAT GOLD. | 
a | 
| 


BRACELETS. 
BROOCHES. 
NECKLACES. 
LOCKETS. 


THe INTRODUCER oF 18-CaRAT GOLD JEWELLERY, 


MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 


DIAMONDS. 
SAPPHIRES. 
CATSEYES. 
RUBIES. 
PEARLS. 





Just published, with 4 Maps, Royal 8vo, price ars. 


DIARY of a MAGNETIC SURVEY of the 
NORTH-WESTERN TERRITORIES of CANADA in 1842-1844 
By Lieut. J. H. LEFROY,R.A., mew General Sir J. H. LEFROY 
F.R.S., C.B., K.C,M.G. 

** A work of great value and importance ; 
stand the data of the complicated problem of terrestrial magnetism should 
master the evidence gathered together in this important contribution to the 
work of magnetic survey.” —Know/dedge. 


London: LONGMANS & CO. 


every one who desires to under- | 


Just Published, Price One Shilling. 


The RAINBAND: How to Observe it, and 


What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S. 
With Numerous IIlustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope. 
Contents.—Introduction—H ow to see the Rainband—What the Rainband 
is—Hew to use the Rainband—Graphical Representation of Observations— 
Results of Rainband Predicting. 
To be had from the Publisher, ADAM HILGER, 204, Stanhope Street 
N.W. 








A CENTENARY OF SCIENCE IN MAN- 
CHESTER. By R. ANGUS SMITH, F.R.S., Ph.D., LL.D. Pub- 
lished on the Centenary of the Manchester Literary and Philosophical 
Society. Price ros. Apply at the Society’s Rooms, 36, George Street, 
Manchester. 

LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2¢@., through Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Francais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 2}¢., en timbres poste. Abonne- 
ment franco par la poste—un an, res. rod. ; six mois, 5s. 5d. Prix 2d. 
chez tous les libraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.”—Graphic. 

LA SEMAINE FRANCAISE.—* The numbers before 
us are full of good things. . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done,””—Queen. 
TERMS OF SUBSCRIPTION :— s. a. 
Three Months .. eee _ one eee o- 2 9 
Six a eee eee ove ove eve ow § 5 
Twelve ,, . eee « Io 10 


_P.O.¢ ). payable to A. CrisTIN. 
Publishing Office, 441, Strand, W.C. 








Now Ready. 


CHEMICAL TABLES FOR ELEMENT- 


ARY STUDENTS, adapted to the New Syllabus of the Science and 
Art Department. By WM. JOEL KEMP, F.C.S. Price One 


Shilling. 
SIMPKIN, MARSHALL, & CO. 
Explanatory Notes follow the Tables. Special Tests, &c., are given. 
Specimen Copy, 13 S 
Surrey. 


TREATISE ON THE TIDES, with 
Tables adopted by the Admiralty By JAMES PEARSON, M.A., 
F.R.A.S., late Scholar of Trinity College, Cambridge. 


London: POTTER, Poultry. 3s. 6d. 





THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 
Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 


rare birds; distribution and migration of British fresh-water fish; new or | 


rare marine fish; 'oca! aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books 
journals of important and interesting articles in various branches of snology. 
Chere are occasional woodcuts. 


JOHN VAN VOORST, 1, Patern»ster Row. 





Stamps, of the Author, Copyhold House, Redhill, | 
| TURIST a first-class medium for reaching that Class. 


Occasional translations from foreign zoological | 


Now ready. 


By C. J. WOODWARD, B.Sc. 
ARITHMETICAL CHEMISTRY (Part II.). 


Price Two Shillings. 
Contains Exercises on— 

Direct and Indirect Analysis. Vapour-Density. 

Formulz of Iso-norphous Bodies. Specific Volume. 

Atomic Weight Determination, Dulong and Petit’s Law. 

Dalton’s Law. Heat of Combination. 

Gas Analysis Kinetic Theory of Gases, &c. 

The explanations form a concise treatise on Chemical Philosophy. A novel 
feature is a table giving references to standard works, in which the Student 
will find further information. 
London: SIMPKIN, MARSHALL, & CO. 


By LIONEL S. BEALE, F.R.S., Professor 
of Medicine in King’s College, London. 

SLIGHT AILMENTS; their Nature and Treatment. 55. 

HOW to WORK with the MICROSCOPE. 100 Plates. ars. 





(Harrison 


& Sons.) 

The MICROSCOPE in MEDICINE. 86 Plates. ats. 

BIOPLASM: an Introduction to Medicine and Physiology. 6s. 6d. 

PROTOPLASM;; or, Matter and Life. [A New Edition preparing. 

DIAGNOSIS and TREATMENT of URINARY DISEASES. 
[Preparing 

On LIFE and on VITAL ACTION. 5. 

The MYSTERY of LIFE. 3s. 6d. 

LIFE THEORIES and RELIGIOUS THOUGHT. 5s. 6a. 

The ‘“‘MACHINERY” of LIFE. 2s. 

DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 

KIDNEY DISEASES, &c. [A New Edition preparing 

London: J. & A. CHURCHILL. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. ; 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 





Price 3¢. By post 34¢. Annual Subscription, payable in advance, 145. 
Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London 
Cc 


“Money Orders payable to Charles Anderson, Jun., Edinburgh. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices. and Railway Companies throughout 

Treland. 
It writes almostinstantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Ts cleanly to use, and not liable to Blot. moment of writing. ’ 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change ; F. Newerry & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool ; and to be had of al 

Stationers. 


REWLEY & DRAPER (Limited), Dublin. 
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‘SUBSCRIPTIONS to * NATURE.” 


| 





} 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


| As applied to all kinds of Buildings and Shipping in all parts of the mie 


s. 
ee a ee ae 28 $ 
a 14 6 
Uetery. 2. . - ae 7 6 

To the United States, the Cuntionet, and all places | 
within the Postal Union :— 

« & 
EN. ae do col a ek Se ae 30 6 
ee ee eee 7 6 
RES, 6 a’ eee e Ue fe) 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 


Ls a. 

One-Eighth Page, or Quarter Column o 18 6 
Quarter Page or Half a Column. 8 © 
Half a Page, or a Column a 2 
Whole Page 6 60 
Post Office Orders pay walle, to | MACMIL 1 AN & CO. 





OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
Diary of Societies 
LONDON 


THURSDAY, Fesrvuary 21 


with unvarying success, is the most Trustworthy, most Effective, and also 


| the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFPACTORY—GATESHEAD-ON.-TYNE. 


SECOND EDITION, 
GRIFFIN’S 





CHEMICAL HANDICRAFT. 


Rovat Society, at 4.30.—On some Relations of Chemical Corrosion to | 


Voltaic Current : 
menon: S. Bidwell. 

Linnean Society, at 8.—West African Cyperacee: H. Ridley.—Pene- 
tration of Animal’s Bodies by Stipa spartea: R. Miller ‘Christy .—Flora of 
Patagonia: J. Ball.—Variation in Structure of Corals: S. O. Ridley. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—An Analysis 
of Spotley Bridge Spa Water: Henry Peile. 

Lonpon INSTITUTION, at 7.—The Doctrine of Evolut‘on applied to the Solar 
System: Prof. Ball. 

Rovat InsTITUTION, at 3.—Music for the Pianoforte, &c.: Prof. Pauer. 

FRIDAY, FEBRUARY 22. 

QuexetT MicroscopicaL CLusB, at 8. 

Rovat InstiruTiox, at 9.—London (below Bridge) North and South 
Communication: Sir F. Bramwell. 

“ CoLLeGe OF SURGEONS, at 4.—Mammalian Descent: Prof. W. K. 
Parker. 





SATURDAY, FEBRUARY 23. 

Puys’ .at Society, at 3.—On the Adjustment of Resistance Coils and on 
a_ .odified Resistance Balance: Prof. S. P. Thompson, D.Sc.—On the 
Difference of Potentials required to give Sparks in Air: 

-R.S.—On some Experiments with a Magnetised Watch: 
Forbes, F.R.S. E. 

Roya INSTITUTION, at 3.—Life and Literature under Charles I.: 
Morley. 

Royar Botanic Society, at 3.45. 

Essex Fizrp Crus, at 7.—On the Geological Position of the Human 
Skeleton lately found at the Tilbury Docks, Essex: T. Vincent Holmes, 


Prof. G. 


Dr. Gore, F.R.S.—On an Explanation of Hall’s Pheno- | 


Prof. G. C. Foster, | 


Prof. | 


3.S.—Note on a New Medium for Mounting Moist Vegetable Ti issues | 


for ‘the Microscope: Alfred P. Wire. —Exhibition of Mr. G. 
Collection of Marine Alge from Harwich. 
in the Collection will be made by Mr. E. M. Holmes, F.L.S. 

SUNDAY, FEBRUARY 24. 
Sunpay Lecture Socrgty, at 4.—Christianity: Dr. G, J. Wild. 
MONDAY, FEBRUARY 25. 

Rovat GEOGRAPHICAL SOCIETY, at 8.30. 

Lonpon InsTITUTION, at 5.—Records, Monuments, and Social Laws: Dr. 
E. B. Tylor. 

Society or Arts, at 8.—London Houses: R. W. Edis. 

Rovat Cotiecr oF SurGEONS, at 4.—Principal Types of the Human 
Species: Prof. Flower. 

TUESDAY, 

PuotoGRrapuic Society, at 8. 

Society or Arts, at 8.—Chinese History: 

Royat InstiruTion, at 3.—Scenery of the British Isles: 

ANTHROPOLOG ICAL INSTITUTE, at 8.—The Nanga, or 
Inclosure of Wainimala, Fiji: Rev. 
Languages: Rev. R. H, Codrington, M.A. 

WEDNESDAY, FEBRUARY 27 

Royat Cottecr oF SurGEONS, at 4.—Principal -_ of the Human 

Species : Prof. Flower 
THURSDAY, 
Roya Socigry, at 4.30. 


FEBRUARY 26. 
D. G. Boulger. 


Prof. A. Geikie. 
Sacred Stone 


FEBRUARY 28. 


Hope’s | 
Comments upon the Species | 


Lorimer Fison.—On the Melanesian 


Society oF TELEGRAPH ENGINEERS, at 8.—On some Prejudicial Action in | 


M. Mordey.—On the Effects 44 Induction in 


Dynamo Machines: B. W 
Prof. George Forbes, F.R.S 


Alternate Current Machines : 


Society oF Arts, at 8.—Dynamo-E lectric Machinery: Prof S. P. 
0 mps¢ yn. ; 

Lonpon Institution, at 7.—Madness and Crime: Dr. Bucknill. 

Royat InstiITUTION, at 3.—The Older Electricity : Prof. Tyndall. 


FRIDAY, FeBrvary 209. 
Royat CoLteGe oF SurGEONS, at 4.—Principal Types of the Human 
Species: Prof. Flower. 
Rovat Instiru TION, at 9.—Theory of Magnetism: Prof. Hughes. 
SATURDAY, Marc HI 


Roya InsTiTUTIDN, at 3—P hotographic Action: Capt. Abney. 


| THROATS, BRONCHITIS, COUGHS and COLDS; 


PRICE 4s. 7¢, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W e, 


Gc. TISLEY & Co, 


OPTICIANS, 
BROMPTON ROAD, S.W. 








172, 
RAIN-BAND SPECTROSCOPES., 
Vitis 22” 


Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 

Member of Council of Meteorological Society. 

Boscoprt GARDENS, N.W., September 19, 1883. 
**T nave been working in the higher Alps—the vicinity of Monte Rosa 

and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bo ught of you. It has answered its purpose in a most 
satisfactory manner. 


7o §. C. TISLEY & Co., 


172, BROMPTON Roan, S % # 


NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ‘‘ MAGNETISED,”’’ constructed at 
the recommendation of W. Crookss, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 


Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
N.B. ames atches can be converted to this plan. 


FRY’S GOLD MEDAL, 
COCOA 


PARIS EXHIBITION, 
“If properly prepared, there is no nicer 


In Packets and Tins. Pure 
Cocoa only, with the super- 
fluous oil extracted. 
or more wholesome preparation of 
cocoa.”"—Food, Water, and Air, 
Edited by Dr. Hassall. 
J. &. FRY & SONS, Bristol and London, 


[ HOLLOWAY'S OINTMENT [Enea 


REMEDY 
For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 


and for 

















| GOUT, RHEUMATISM, end ail Skin Diseases it is unequalled, 
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Messrs. MACMILLAN & CO0’S NEW BOOKS. 


THE CUP: AND THE FALCON. 


By ALFRED, Lorn TENNYSON, Poet-LaurEArE. 











Feap. 8vo. 5s. 





Be ee © 


Set se.) 





aoncatars 


The Works of ALFRED TENNYSON, Poet-Laureate. A New Collected Edition. 
corrected throughout by the Author, with a New Portrait. Crown 8vo. 7s. 6d. 


a 
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ae 
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TWENTY-FIRST ANNUAL PUBLICATION 


(REVISED AFTER OFFICIAL RETURNS) OF THE 


STATESMANS YEAR-BOOK. 


A STATISTICAL AND HISTORICAL 
ANNUAL OF THE STATES OF THE CIVILISED WORLD 
FOR THE YEAR 1884. 


EDITED BY J. SCOTT KELTIE. Crown 8vo, tos. 6d. 


“ As indispensable as Bradshaw.” — 77mes. 





*** The Statesman’s Year-Book’ is a publication of great value... . One ci the most important of the repertories of 
historical data. No statesman, Member of Parliament, or publicist can afford to dispense with it ; and to all private persons who 
desire to have an intelligent notion of the different nations of the earth it will be an admirable guide.” —Daily News. 





: NEW BOOK bY MR. JOHN FISKE. 
EXCURSIONS OF AN EVOLUTIONIST. By Jonny Fiske, M.A. 


LL.B., formerly Lecturer on Philosophy in Harvard University, Author of ‘‘ Outlines of Cosmic Philosophy,” ‘* Dar- 
winism, and other Essays,” &c. Crown 8vo. 7s. 6d. 


PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 





oo 












i ALFRED DANIELL, M.A., Lecturer on Physics in the School of Medicine, Edinburgh. Medium 8vo. 21s. 

We 5 = Py F rie Yan Pu an Py T 7 : ‘s od hd ° 
i STUDIES AND EXERCISES IN FORMAL LOGIC: including a 
gt Generalisation of Logical Processes in their Application to Complex Inferences. By JOHN NEVILLE KEYNES, M.A., 
i! late Fellow of Pembroke College, Cambridge. Crown 8vo, Ios. 6d. 

Rs BURNETT LECTURES. 


ON LIGHT. First Course: On the Nature of Light. Delivered at 


Abe:deen in November 1883. Py GEORGE GABRIEL STOKES, M.A., F.R.S., &c., Fellow of Pembroke College, and 
Lucasian Professor of Mathematics in the University of Cambridge. Crown 8vo. [Next Week. 


WOOLWICH: Mathematical Papers for Admission into the Royal 


Military Academy for the Years 1880-1883 inclusive. Crown 8vo. 35. 6d. 
BY PROFESSOR F, MAX MULLER. 


KANTS CRITIQUE OF PURE REASON. The only Complete 


Translation of the Original Edition. By F. MAX MULLER. With an Historical Introduction by Lupwic Notre. 
2 Vols. Demy 8vo. 32s. 
i a Through this translation Kant’s work has for the first time become international—the common property of the whole world.’ 
¥ ——Limies, 








MACMILLAN AND CO., LONDON. 








Fel 





W. 


T 
supp 
matt 
retic: 
any 
with 
cost 
well 
insid 
Pric 
I} 9: 

265 
awa 
unde 
powe 


FL 


A 


Ill 
ratus 

Ill 
tory 








ion. 


2s of 
who 


at 


and 
Be, 


val 


te 


1d.” 


_ under 15 minutes. The large size, Price 90s,, has double the 
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FLETCHER'S, 
PATENT INCANDESCENT 
ASBESTOS GAS FIRES. 


PRICES, 16s. to £6. 
MANY DIFFERENT PATIERNS 
IN STOCK. 











The simplest and best criticism on these 
fires is the fact that the total possible output 
during 1883 has been sold without adver- 
tising. The extension of works is now 
complete, and we are prepared for greatly 
increased deliveries without delay. 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 
ing, price 2¢., post free. Complete Illus- 
trated List of Laboratory Apparatus, price 
2d, post free. 

Out of eleven different Incandescent fires 
tested at the Stockport Exhibition, my As- 
bestos Fire gave six times the duty of the 
worst, and 50 per cent. above the average of 


GAR MEE EAT LERN K the whole. The Highest Award in this class 


| . was obtained, 




















FLETCHERS PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR’ BATHS. 


This adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter. So perfect is this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do double the duty, as compared 
with the average of the best water-heaters known, whilst the 
cost of the Apparatus is reduced in proportion. The Heater is 
well and substantially made of strong copper plate, tinned 
inside, all joints being seamed and riveted ; the smallest size, 
Price 50s., having a cylinder 10 inches diameter, will supply 
1} gallon per minute, heated from 60° to 95°, sufficient to obtain 
a warm bath in 20 minutes, or with night pressure of gas, in 














power. 


FLETCHER’S PATENT RADIAL BURNERS. 


A NUMBER OF NEW PATTERNS ARE IN HAND. 








Illustrated List of Gas-Heating. and Labour-Saving Appa- 
ratus (Domestic), Price 2¢., post free. 

Illustrated List of Gas Apparatus for Workshop and Labora- 
tory Use, 2d., post free. 








THOS. FLETCHER, 


OFFICES—THYNNE STREET. WorKS—MUSEUM STREET, WARRINGTON. 
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THE PATENT BOOK-SHELF FITTINGS, as used in the PUBLIC LIBRARIES of LIVER. 
POOL, GLASGOW, BIRMINGHAM, &c., enable a nice adjustment of Shelves to be made without trouble. 
HOOKHAM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND EAsy means of hanging Pictures 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost, 


Illustrations and Particulars sent POST FREE on Application to 


WILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 ; Paris, 1855 ; London, 1862; Paris (Silver), 1867 ; London, 1874. 
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** Is as nearly tasteless as Cod-Liver Oil | 
: k can be.”—ZLancet. 
3 \ ‘* No nauseous eructations follow after it 
hy is swallowed.” —Afedical Press. 
ae p erfécted” It can be borne and digested by the most 
Ay delicate ; is the ONLY OIL which does not THE SPECIFIC FOR 
4 ‘*repeat ;” and for these reasons the most 
bie 1 efficacious kind in use. In capsuled bottles 
. it only, at 1/4, 2/6, 4/9, and 9/-. Sold a 
i ti} everywhere. In bottles at 2/9, 4/6, and 11/-, 
4b | 
ie > | ID" ‘ 7 AT 
Bo. WALL PAPERS FREE FROM ARSENIC. 
bs WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ie ARE THE ORIGINAL MAKERS OF Ni 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. ee 
SoJe Address—11o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. _ 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. : 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. RO 
HARVEY AND PEARS, a 
ne « 
[By Appointment to the Royal Institution of Great Britain,] ion of 
leparti 
SUCCESSORS TO W. LADD & CO., Aisin 
Cand1 
SCIENTIFIC INSTRUMENT MANUFACTURERS, pag 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; Febru 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; RC 


RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &-*. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By MicuaAet Fosrer, M.A., 


M.D., LL.D., F.R.S., Professor of Physiology in the University of Cambridge. With Illustrations. Fourth Edition, 
Revised. Medium 8vo. 2I!s. 

‘*Dr, Foster has conbined in this work the conflicting desiderata in all text-books—comprehensiveness, brevity, and 
clearness. . . . After a careful perusal of the entire work we can confidently recommend it both to the student and to the 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 
whilst the arrangement and the style are alike excellent.”— 7he Lancet. 


MACMILLAN AND CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 











MICHAEL FARADAY. HERMANN L, F. HELMHOLTZ, 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. 

JOHN TYNDALL. SIR GEORGE B. AIRY. 
GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. , 

SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS, 
SIR CHARLES WHEATSTONE, RICHARD OWEN. 

SIR WYVILLE THOMSON. JAMES CLERK MAXWELL. 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. 
ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON. ARTHUR CAYLEY. 








Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s. od. carriage paid. 











i THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 

: Cheques and P.O.0.’s payable to MACMILLAN & CO., 

A OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. a ox 
at Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and publiched by MAN 
re MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden. —Tuurspay, February 21, 1834. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid grouna 


Of Nature trusts the mind which builds for aye.” 


No. 748, VOL. 29] THURSDAY, 








FEBRUARY 28, 


—WORDSWORTH 


SIXPENCE 


1884 [PRICE 








Registered as a Newspaper at the Gueed Post se Otial 


ROYAL UNIVERSITY OF IRELAND. 
ELECTION OF FELLOWS. 

The Senate of the University will, at its next meeting, consider the Elec- 
tion of Six Fellows, viz. ‘'wo having regard to their Attainments in the 
Department of the Modern Languages, and Four having regard to their 
Attainments in the Departments of the Natural Sciences. The names of 
Candidates must be sent in to the Secretaries on or before April 12 next, 
from whom all Part.culars concerning Emoluments, Duties, and Tenure f 
the Office may be obtained. 

By Order. 
JAMES CREED MEREDITH } 
DAVID BASIL DUNNE Secretaries 





February 2 29, 1884 


ROYAL INSTITUTION OF GREAT | 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 
Capt. ABNEY, R.E., F.R.S., will on SAT ‘URDAY next (March 1), at 
30’clock, begin a Course of Six Lectures on ‘‘ Photographic Action, con- 
sidered as the Work of Radiation.” 


Subscription to this Course, One Guinea ; 
Two Guineas. 


STAINSFIELD’S DESCRIPTION of AUS- 
TRALIAN TOKENS. With Woodcuts. 8vo, cloth, 1883. Published 


at 4s., reduced to 2s. 6¢. Can be had of W. S. LINCOLN & SON. 
Numismatists, 69, New Oxford Street, London, W.C. 


WANTED.—* NATURE,” No. 56, with 
Index. Apply NaTuRE Office, 29, Bedford Street, Strand, W.C. 

MAPPIN 3s WEBB’S 

_— 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDON 

















MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 





(All Rights are Reserved 


GRACE’S NEW DIRECT VISION 
SPECTROSCOPE. 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 


| is provided with a fine motion focusing arrangement, and it is 
to all the Courses in the Season, j 


applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 


Price in Morocco Leather Case, £3 8s. 64d. 
JOHN BROWNING, 


| Optical and Physical Instrument Maker to H.M. Government. 


63, STRAND, LONDON, W.C. 











— METEOROLOGICAL INSTRUMENTS 
NEGRETTI 


ZAMBRA’S 


Sunshine Recorder. 
With Adjustments for any 


Latitude. 
PRICE £12 12s. od. 


f te Papers, for 


ne sar’ s se, 


od. 


A ett 


£1 
Illustrated Price Lists Post 


Free. 


12s. 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 


122, REGENT STREET, LONDON. 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histology and every branch of 
Microscopy. 
Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WH EELER, 48N, Tollington Road, Holloway, London, N. 


SOCIETY OF ARTS, 
JOHN STREET, ADELPHI, LONDON, W.C 
Prizes for Essays on Dwellings for the Poor, and on the 
Reconstruction of Central London, 
The Council of the Society of Arts have had placed at their disposal by 
Mr. William Westgarth, a Member of the Society, a sum of £r200 to be 


awarded in Prizes for Essays on the abc ve subject. 
The Essays must be sent in to the Secretary of the Society of Arts, John 





Street, Nl not later than DECEMBER 3r, 1884. The Essays must 
be Printed. oE ssays can be received in Manuscript. The Essays should 
be accor A with such Maps, Plans, Drawings, &c., as may be 


necessary. 
Further particulars m: ay be obtained on application to the Secretary of 

the Society of Arts, at the above address 
H. TRUEMAN WOOD, 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


The Chair of Mathematics and Physics will be shortly vacant in conse- 
quence of the resignation of Prof. Garnett. 

Particulars of Salary, Duties, and Conditions, will be sent on application 
to the Honorary SECRETARY. 
SAM. GEO. JOHNSON, 


Secretary 





Town Clerk, Nottingham 
February 19, 1884 


MEMORY. 


The LOISETTIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 
instante aneous art of never forgetting, *° * keys, 





uses none of the “* localities, ey 
“pegs,” “‘links,”’ or ** associations” of mnemonics. Prospectus post | 
Fioee cainions, from actual study of the system, of MR. RICHARD A. 
oc DR. ANDREW WILSON, and others. Any book 
learned in one reading. Day and Evening Classes in ‘* Never Forgetting,” 
and for Cure of ** Mind-Wandering.”” Taught thoroughly by Post.—Pro- 
fessor LOISETTE, 37, New Oxford Street (opposite Mudie’s Library). 


To CLERGYMEN, EXECUTORS, &c.— 
Mr. DICKINSON, of 80, Farringdon Street, London, begs to intimate 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only complete LIBRARIES, but also Small 
Collections of second-hand Books and MSS., either in Town or Country. 
N.B.—Travelling expenses only charged when the books are not 
purchased. 


WANTED.—A Reflecting Telescope, with 


or without Tripod Stand. State lowest possible price.—T. CHuMLEy, 
Chumley Cottages, Addington Square, Camberwell, S.E. 


MR. RICHARD ANDERSON, F.C.S., 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 


Makes a Specialty of Testing the Efficient Action of Lightning Conductors; 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 


LEADENHALL HOUSE, 101, LEADENHALL STREET, E.C. 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 
. DUNCAN, SCIENTIFIC ARTIST, 
(Care of Mr. D. Bocur), 
3, ST. MARTIN’S PLACE, TRAFALGAR SQUane, Wc 


MINERALOGY. 
Mr. HENSON has just received from Russia some most splendid 
Crystals of ‘‘ SHERRY COLOURED ” 
TOPAZES, 


Ranging in size from 1 inch to 4 inches high, and 1} to 3} inches wide, 
1} to 3 inches broad. This is the Finest Series of Topazes that has ever 
been seen in the United Kingdom. 


SAMUEL HENSON, 
STRAND, LONDON, W.C., 
Opposite Norfolk Street. 














MR, W. 





277; 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES FXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Uroglena volvox, or Clava 
squamata, with drawing and description. He has also sent out Trout Fry, 
Asplanchna priodonta, Floscularia cornuta, Cordylophora lacustris, Spongiil; 
fluviatilis, &c. 

Weekly Announcements will be made in this place of Organisms T. B 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for S aes of £1 15., 
or Twelve Tubes for 10s. 
Portfolio of Drawings, Ten Parts, 1s. each. 
PROFESSORS of BIOLOGY supplied with 
ali Specimens by 
E. WADE WILTON, Northfield Villas, Leeds. 


ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London. 
New Lists Now Ready. 

Collections and Single Specimens. All Examples are well and carefully 
authenticated. 

Speciality.—Large and carefully-cut Rock Sections from well-authenti- 
cated Specimens. Prof. James Geikie says: ** These are the largest and 
best-cut sections made by any one in England.”’ 

[ES R. SRE OOR YT, 
Geologist and Mineralogis 


68, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
CHOICE MINERALS. 


JAMES R. GREGORY has just received several very fine series of 
Beautiful Mineral Specimens, 
Including fine Silvers, Cuprites, Telluriums, Golds, Greenockite Crystals, 
Edingtonite, and many exceedingly fine and very rare substances. Als 
will arrive in a few days a fine series of AUSTRALIAN MINERALS rarely t 
be seen in England. 











May be Inspected at 
JAMES R. GREGORY’S MINERAL ESTABLISHMENT, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


NEW LIST (Just out). 
STANDARD COLLECTIONS AND 


APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
POST FREE. 

N.B.—The above List has been specially prepared as a Guide for 
SCIENCE TEACHERS and SCHOOLMASTERS of Great Britain 
It contains most valuable information. Aprty EArty. 

THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century) 
and through all Agencies. 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, hedemmsiahen STREET, SOHO, W. 


NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND 


Collections of Geological, Pemetagienl Miner: 
Specimens to more convenient Premises a 


Address— 


Has removed his extensive 
logical, and Microscopical 
78, NEWGATE STREET, near the New General Post Office. 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C. 


HOW & CO.’S 
Geological Transparencies for the Lanter. 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, 
stones, &c.. price 1s. 6d. each, 


JAMES HOW & CO., 73, FarrRinGpoN STREET, LONDON. 
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Now Ready, PRICE SIXPENCE, March Number of 
THE SCIENCE MONTHLY, 
ILLUSTRATED. 


Containing :—The Recent Phenomena in the Sky, by Westwood Oliver— | 


The Antiquity of the Earth, by M. M. Terrero (///ustrated)—Lessons from 
Common Plants, by G. G. Chisholm, M.A., L.Sc. (Jdlustratea)—N erve- 
Force, by W. B. Kesteven, M.D.—The Extinct Volcanoes of the British 
Isles, by J. Vincent Elsden, B.Sc., F.C.S. (/¢/ustrated)—Ferns and Lichens 
as Food Plants—Sketch of Sir Richard Owen (with Portrait)—Caries, by 


Helen Watney —How to Preserve Sound Lu gs—What we see amongst the | 


Stars (with Full-page Star Maf)—Brorsen’s Periodical Comet, by W. T. 
Lynn, B.A., F.R.A.S.—A Simple and Sensitive Thermostat, by Dr. N. A. 
Randolph (/d/ustrated)—A New Staining Fluid for Microscopic Stations, 
by C. L. Mitchell, Ph.D.. M. D.—Crystal Growth under the Microscope, 
by Edward M. Schaeffer, M.D.—The Protective Action of Tin as a Coating 
upon Iron—Rural Affairs—Health—The Observatory—The Laboratory— 
The Museum—The Workshop—Chess—Editor’s Portfolio, &c., &c. 

“A publication full of scientific interest, and especially remarkable for the 
clearness and beauty of its illustrations.”—/diustrated London News. 

“Carefully edited, well printed and illustrated, and comprehensive, as well 
as cheap.’’—Queen. 

“The best and cheapest science periodical published.”—Modern Society. 

“ A serial of engrossing interest and attractiveness.’’— Christian. 

“ Every conceivable topic of science is touched upon more or less fully; 
the illustrations are numerous and good; and the whole is printed and * got 
up’ in a style that fairly rivals the best American serials."—Ashore or 
Afloat. 


London: DAVID BOGUE, 3, St. Martin’s Place, W.C. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
L, censing, Legal, and Parliamentary Matters. 
Revigw OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
Recorpb. 
The Organ of the Country Brewers. 
“The Brewers’ Guardian ’’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbreok. London, E.C. 











16s. per Ann., 20s. Post Free. 
DER NATURFORSCHER., 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 
men Numbers may be had through anv Foreign Bookseller. 1884 will com- 
mence the XVIIth volume. 

Berlin: Dj;MMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britren, F.L.S., British Museum. 

ContTents:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
rd —* the best existing Papers for Advertising Farms tobe Let and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 
aah High St., Edinburgh ; and 145, Queen Victoria St. London, 





Money Orders payable to Charles Anderson, Jun., Edinburgh. 





Now ready. 
By C. J. WOODWARD, B.Sc. 


ARITHMETICAL CHEMISTRY (Part II.). 
Price Two Shillings. 
3 Contains Exercises on— 
Direct and Indirect Analysis. Vapour-Density. 
Formulz of Isomorphous Bodies. Specific Volume. 
Atomic Weight Determination. Dulong and Petit’s Law. 
Dalton’s Law. Heat of Combination. 
Gas Analysis. Kinetic Theory of Gases, &c. 

The explanations form a concise treatise on Chemical Philosophy. A novel 
feature is a table giving references to standard works, in which the Student 
will find further information. 

London: SIMPKIN, MARSHALL, & CO. 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2@., through Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Francais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 2}¢d.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. 5@. Prix 2d. 
chez tous les hbraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise” has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —Graphic. 


LA SEMAINE FRANCAISE.—“ The numbers before 


us are full of good things. . . . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 
done.””—Queen. 


TERMS OF SUBSCRIPTION :— s. d. 
Three Months... eo - ooo ave 2 9 
Six es eco eee coe ove eve os g§ § 


Twelve ,, ove seo ove eee ove to 10 
P.O.O. payable to A. CrisTix. 
Publishing Office, 441, Strand, W.C. 


LELECTRICITE: 
Chagque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrés de |’électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 
-résident ; 
A. BERTHON, E. BOISTEL, F. BOREL, 

R. de COULON, W. de FONVIELLE, L. MAICHE. 
A. de MERITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Six Months, ios, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON. 

Specimen Copy sent post free. 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Freperick Bonn, F.Z.S. | Joun A. Power, M.D. 
Epwarp A. Fircu, F.L.S J. Jenner Wer, F.L.S. 
F. BucHANan Wuirte, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous Woopcyr ILttusTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRaPHEp and Cxromo-LtTHO- 
GRAPHED PLATEs. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W. Oovcras, R. McLacutan, F.R.S., 
E. C. Rvs, F.Z.S., E. Saunpers, F.L.S., and H. T. Srarnton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 


address. 
THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence cf 
rare birds; distribution and migration of British fresh-water fish: new ~r 
rare m2rine fish; 'oca! aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign soological 
journals of important and interesting articles in various branches of snclogy. 
There are occasional woodcuts 











The volumes com- 








JOHN VAN VOORST, rt. Paternoster Row. 
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CARATGOLD., MR. STREETER, | !4Monps. 


oe | GEM MERCHANT AND GOLDSMITH, SAPPHIRES. 


BRACELETS. Tue INTRODUCER oF 18-CaraT GOLD JEWELLERY, CATSEYES. 
BROOCHES. 


NECKLACES. BOND STREET, W. | RUBIES. 
LOCKETS. LONDON, CEYLON, JAPAN. PEARLS. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be o»tained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


HARVEY AND PEA EB, 
[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &«. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 




















NOW READY, VOLS. L., II., IlI., AND IV. PRICE 315. 6¢@. EACH. 


SURGERY, THE INTERNATIONAL ENCYCLOPADIA OF. A 


Systematic Treatise on the Theory and Practice of Surgery by Authors of Various Nations, Edited by JOHN ASHHURST, 
Jun., M.D., Professor of Clinical Surgery in the University of Pennsylvania. Illustrated with Chromolithogiay hs and 
Wood E ngravings. In Six Volumes (to be Published Quarterly). Royal 8vo. 315, 6d. each. 

—_ OF THE VOLUMES.—Vol. I. GENERAL SURGERY, OPERATIVE, MINOR, and PLastic SURGERY. AMPUTA 
TIONS. Vol. II, INJURIES and DIsEASEs which may occur in any part of the Bopy. VENEREAL DISEASES, INJURIES, and 
DISEASES of | pli TissuES of the Bopy. Vol. III. INJuR1Es and DisEasks of the NERVES, BLOOD-VESSELS, and BONES. 
Vo. 1V. Injuriss of the BoNEs, DISEASES of JOINTS, Excisions and RE-sECTIONS, TUMOURS, INJURIES of the BACK and 
MALFORMATIONS and DisgasEs of the SPINE. Vol. V. REGIONAL SURGERY (continued). Vol. VI. REGIONAL SURGERY (con- 
cluded), History of SURGERY. APPENDIX. GENERAL INDEX to the whole of the Six VoLUMEs. 

MACMILLAN & CO., LONDON. 





Just Published, Price One Shilling. Now Ready. 


The RAINBAND: How to Observe it, and | CHEMICAL TABLES FOR ELEMENT: 


| 
What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S. ) asia z ’ : ae 
With 5 Illustrations, and a full description of the method of rg fee inaind an by WM JOEL KEMP. F + yg Ine 
Rain-predicting by means of the Rainband as observed in Hilger’s | Shilling. ; 7. oor 
smallest-sized Direct-Vision Pocket Spectroscope. | 
Contents.—Introduction—H ow to see the Rainband—What the Rainband | 
is—How to use the Rainband—Graphical Representation of Observations— | 


SIMPKIN, MARSHALL, & CO. 
Explanatory Notes follow the Tables. Special Tests, &c., are given. 





Results of Rainband Predicting. Specimen Copy, 13 Stamps, of the Author, Copyhold House, Redhill 
To be had from the Publisher, ADAM HILGER, 204, Stanhope Street Surrey. 
N.W. —_——__——_— ‘ - — aaltepet 
cs stolen ————_____ - MINERALS AND STONE 
JOH. AMBR. BARTH, éditeur, | IMPLEMENTS. 


LEIPZIG, Joliannesgasse 34. j 
PERIODICA Public to his large series of 

Annalen der Physik und Chemie. Herausgegeben von "Mine = rey S AND STONE IMPLEMENTS 

GitperT (von 1799 bis 1824), von PoGGeNDoRFF (von 1825 bis 1876), —_ f hich “1 . . 1 —— a SE ELEN 3 Sy 

G. WiepEMANNn (seit 1877). Jahrlich 3 Bde. oder 12 Hefte. 8°. M3 "Cle which sing ihe, ecim — Mit be se —_ 4 Rocks & 
Beiblatter zu den Annalen der Physik und Chemie. Herausge- | NZ pene Se # —_— ate. ee a ny i val, _ iene 

geben seit 1877 von G. u. E. WizpeMann. Jahrlich 12Hefte. 8°. 4716 Eas eer en a ane nee, i 
Journal fiir praktische Chemie (von 1828 bis 1834 unter dem | GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


’ Mr. BRYCE-WRIGHT } begs to call the attention of his Clients and the 





Titel: ‘‘ Journal fiir technische und dconomische Chemie’’) herausge- | BRYCE-WRIG 
geben von Erdmann, Schweigger-Seidel, Marchand, Werther; (bis | . P ; nas IGHT, 
1869). sie Folge (seit 1870) herausegegeben von H. Kousg und E. v. | Mineralogist and Expert in Precious Stones, 
Meyer. Jahrlich 2 Biade in 22 Heften. 8°. M22. | 204. REGENT STREET, LONDON, W. 
Vollstiindige Verlagsverzeichnisse werden jederzeit, auf Verlangen franco | , 
ne The MORPHOLOGY of the SKULL. By 


W. K. PARKER, F.R.S., Hunterian Professor, Royal College or 
Surgeons, and G. T. BETTAN Y, B.Sc., Lecturer on Botany in Guy’s 
Hospital Medical School. Illustrated. Crown 8vo. 108. 6d. 


MACMILLAN & CO.. LONDON, MACMILLAN & Cv., London. 


GREEK and ROMAN COINS. Catalogue 


of the Collection formed by GEORGE SIM, F.S.A. Scot., Edinburgh. 
4to, price ats. 
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Diary of Societies 
LONDON 
THURSDAY, 


Rovat Society, at 4.30.—On the Structure and Functional Significance 
of the Human corpus callosum: Prof. D. J. Hamilt»n.—On the Surface 


FEBRUARY 28 


Forces in Fluids: A. M Worthington. 

SocieTY OF TELEGRAPH a. at 8.— )n some Prejudicial Action in 
Dynamo Machines: B. M. Mordey.—On the Effects of Induction in 
Alternate Current Mac oh Prof. George Forbes, F.R.S.E 

Society OF AxktTs, at 8.—Dynamo-Electric Machinery: "Prof. S&F. 
Thompson. 

Lonvon InsTITUTION, at 7.—Madness and Crime: Dr. Bucknill. 

Roya INSTITUTION, at 3.—The Older Electricity : Prof. Tyndall. 


FRIDAY, Fesrvary 209. 
Rovat COLLEGE oF SuRGEONS, at 4.—Principal Types of the Human 
Species: Prof. Flower. 
RovaL INSTITUTION, at 9.—Theory of Magnetism: Prof. Hughes. 


SATURDAY, Marcu 1 
at 3 —Photographic Action: 


SUNDAY, Marcu 2. 
Sunpay Lecrure Sociery, at 4.—Religious Evolution of Scotland: 


Husband. 
MONDAY, Marcu 3. 

Society oF CHEMICAL INDUsTRY, at 8.—On the Manufacture of Cupram- 
monium and Zincammonium and their Technical Uses.—On the Filtration 
of Potable Waters.—On some Applications of oy selghur. 

Sociery oF Arts, at 8.—London Houses: R. W. Edis. 

Loxpon INSTITUTION, at 5.—Beach Studies: pad ‘hur Severn. 

Rovat CoLteGe oF SurGEONS, at 4.—Principal Types of the Human 
Species: Prof. Flower. 

Rovat Institution, at 3.—Scenery of the British Isles: Prof. Geikie.— 
General Monthly Meeting, 5 p.m. 

Victoria INSTITUTE, at 8 


TUESDAY, Marcu 4 
Zootocicat Society, at 8.30.—A Revision of the Fishes of the Genera 
Sicydium and Lentipes, with Descriptions of Five New Species: 
Ogilvie Grant.—Descriptions of New Asiatic Diurnal Lepidoptera, chiefly 
from Specimens in the Calcutta Museum: F. Moore, F.Z.S.—Note on 
Anas capensis : Count ‘I’. Salvadori. 
Rovat INsTITUTION, at 3.—Animal Heat: Prof. Gamgee. 


WEDNESDAY, Marcu 5 
Gsoxocicat Socigty, at 8.—On the Structure and Formation of Coal: E. 
Wethered, F.C.S.—On Strain in connection with Crystallisation and the 
oer anode of Perlitic Structure: Frank Rutley.—Sketches of South 
African Geology. No. 1. 
Africa: W. H. Penning. 
Society oF ARTs, at 8.—Electric Lighting: 
Rovat CoLLeGe oF SuRGEONS, 


RovaL INSTITUTION, Capt. Abney. 


H. A. 


W. H. Preece. 
at 4.—Principal Types of the Human 


Species : Prof. Flower 
THURSDAY, Marcu 6 
Roya Socigry, at 4.30. , 
Linnean Society, at 8.—On the Relation between Instinct and other Vital 
Processes: Prof. St. G. Mivart.—On Indian Cyperus: C. B. Clarke.— 


Metamorphosis of Filaria sanguinis hominis in the Mosquito: Dr. P. 
Manson.—Afghanistan Alg@: Dr, J. Schaarschmidt. 

Cuemicat Society, at 8.—Studies on Sulphonic Acids. No. 1. On the 
Hydrolysis of Sulpho- Cc ompour ids and on the Kecovery of the Benzenes 
from their Sulphonic Acids: Dr. Armstrong and Dr. Miller.—Note on the 
Behaviour of the Nitrogen of Coal during Destructive Distillation, and a 
Comparison of ~ Amount of Nitrogen left in Cokes of various Origin: 
Watson Smith.—Note on some Experiments to determine the Value of 
ee asa Milk, and Butter-producing Food: Thomas Farrington, 
M.A. 


Prof. Schuster. 
Prof. Tyndall. 


Lonpon InstiTuTIon, at 7.—The Aurora Borealis: 
Rovat InsTiTUTION, at 3.—The Older Electricity : 


FRIDAY, 

Gzotocists’ ASSOCIATION, at 8. 

Society oF ArTs, at 8 .—New Bengal Rent Bill: W. Seton-Karr. 

Rovat CoLLece oF SURGEONS, at 4.—Principal Types of the Human 
Species: Prof. Flower. 

Rovat InstiruTiIoN, at 9.— Bicycles and Tricycles: C. V. Boys. 

SATURDAY, Marcu 8. 

Puysicat Socigty, at 3.—Experiments illustrating an Explanation of Hall’s 
Phenomena : Shelford Bidwell.—Note on Hall’s Phenomena: Prof. S. P. 
thompson, D.Sc., and Colman C. Starling. 

Rovar Botanic Society, at 3.45 

Roya. InsTITUTION, at 3.—P hotographic Action : 


MARCH 7. 


Capt. Abney. 





With numerous Illustrations, Crown 8vo, 3s. 6d. 


POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D., late President of the Royal Society, &c- 
New Edition. [Nature Series 


MACMILLAN & CO., LONDON. 








Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


NATURE 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the an 
with unvarying success, is the most Trustworthy, most Effective, and also 





| the Cheapest Conductor ever offered to the Public. 


A Sketch of the High-level Coal-fields of South | 





| 
| 
| 
| 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


TLLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 
JOHN }.GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W. Cc. 


C. TISLEY @ Co, 


OPTICIANS, 








ot 


8 


172, BROMPTON ROAD, S.W. 
RAIN-BAND SPECTROSCOPES, 
With Fixed Slits ...... 30/- each, 

With Adjustable Slits ... 40/- 55 


Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 

Member of Council of Meteorological Society. 

Boscoper GARDENS, N.W., September 19, 1883. 
**T nave been working in the higher Alps—the vicinity of Monte Rosa 

and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner.” 


Jo §. C. TISLEY & Co., 


172, BROMPTON Roan, S.W. 


A CENTENARY OF SCIENCE IN MAN- 





CHESTER. By R. ANGUS SMITH, F.R.S., Ph.D., LL.D. Pub- 
lished on the Centenary of the Mz anchester, Literary and Philosophical 
Society. Price 10s. Apply at the Society’s Rooms, 36, George Street, 
Manchester. 
r + ~ i vai . 4 T > ” 
SUBSCRIPTIONS to “ NATURE. 
se @. 
Yearly . ‘ 28 o 
Half-yearly . 14 6 
Quarterly. a 7 6 
To the United States, the Continent, and all places 
within the Postal Union :— 
a £ 
a er ar are: 
INE 555. ak eS Gerd a 
UME. sec. he es, ee tee, 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6¢. 9d. per Line after. 
, 


. & 

One-Eighth Page, or Quarter Column o18 6 
Quarter Page or Half a Column . 2a 6 
Half a Page, or a Column 3 5 0 
Whole Page 6 0 
Post Office Orders payal se to MA CMIL LAl Vv oe CO. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
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Messrs, MACMILLAN & 00’S NEW BOOKS. | > 
THE CUP: AND THE FALCON. [2 


By ALFRED, Lorn TENNYSON, Poet Laureate. 


Feap. 8vo. 55. 





The Works of LORD TENNYSON, Poet Laureate. A New Collected Edition, 
corrected throughout by the Author, with a New Portrait. Crown 8vo, 7s. 6d. 





TWENTY-FIRST ANNUAL PUBLICATION 
(REVISED AFTER OFFICIAL RETURNS) OF THE 


STATESMANS YEAR-BOOK. 


A STATISTICAL AND HISTORICAL 
ANNUAL OF THE STATES OF THE CIVILISED WORLD 


FOR THE YEAR 1884. 


EDITED BY J. SCOTT KELTIE. Crown 8vo, tos. 6d. 


‘* The work has been recast, 90 pages of fresh matter have been added, anda brief study of the book will show what pains‘ the 
Editor has taken to make it worthy of its title. . . . Altogether, Mr. Keltie may be congratulated on having produced a volume 
which the statesman or student of politics may consult without fear of being misled, and the very evident zeal and industry which I 
he has lavished in compassing this result entitles him to something more than a word of common praise.” — Zimes. 




















II 
NEW BOOK OF TRAVEL. 
SAMOA. A Hundred Years ago and long before, together with Notes 
on the Cults and Customs of Twenty-three other Islands in the Pacific. By GEORGE TURNER, LL.D., of the London 
Missionary Society. With a Preface by E. B. Tytor, F.R.S. With Maps. Crown 8vo. 95. [Next week. 
NEW BOOK BY MR. JOHN FISKE, IV 


EXCURSIONS OF AN EVOLUTIONIST. By Jonn Fiske, M.A. 


LL.B., formerly Lecturer on Philosophy in Harvard University, Author of ‘Outlines of Cosmic Philosophy,” ‘‘ Dar- 
winism, and other Essays,” &c. Crown 8vo. 7s. 6d. 


PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. “By 
ALFRED DANIELL, M.A., Lecturer on Physics in the School of Medicine, Edinburgh. Medium 8vo. 21s. | 
STUDIES AND EXERCISES IN FORMAL LOGIC: including a \ 


Generalisation of Logical Processes in their Application to Complex Inferences. By JOHN NEVILLE KEYNES, M.A., 
late Fellow of Pembroke College, Cambridge. Crown 8vo. Ios. 6d. 








BURNETT LECTURES. 
ON LIGHT. First Course ON THE NATURE OF LIGHT. 


Delivered at Aberdeen in November 1883. By GEORGE GABRIEL STOKES, M.A., F.R.S., &c., Fellow of Pembroke VI 
College, and Lucasian Professor of Mathematics in the University of Cambridge. Crown 8vo. 2s. 6d. [Next week. 
VII 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION 


INTO THE ROYAL MILITARY ACADEMY FOR THE YEARS 1880-1883 INCLUSIVE. Crown 8vo. 3s. 6d. 








: BY PROFESSOR F, MAX MULLER. VIL 
- KANT’S CRITIQUE OF PURE REASON. The only Complete 

ba hee gg of the Original Edition. By F. MAX MULLER. With an Historical Introduction by Lupwie Notre. ORN 
be, 2 Vols. Demy 8vo, 32s. ” 

ai - Through this translation Kant’s work has for the first time become international—the common property of the whole world, 

~~ ——LiMies, 

r MACMILLAN AND CO., LONDON. 
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A Ye? JOSHUA REYVNOLDS—An Article by J. COMYNS CARR, with Engravings after 
wmportant Pictures by SIR JOSHUA REYNOLDS, affears in “The English Illustrated 
Magazine” for March. 











ILLIAM MORRIS. A Poem by MR. WILLIAM Morris, Author of “THE EARTHLY 
PARADISE,” &c., appears in “The English Illustrated Magazine” for March. 








THE NEW SIXPENNYTY MAGAZINE. 
NOW READY, No. VI., MARCH, 


Che English Fllustrated Magazine. 


SOME OPINIONS OF THE PRESS. 


7 


‘* As regards value for money this magazine is unique.”— World. 







| The ENGLISH, ** A flood of good things.’ —¥ournal of Education. 
‘ELUSTRATE i ‘*Tt is unquestionably the best sixpenny periodical published. The illustrations are exceed- 
| ; 








ingly good.” —Globe. 
fA AGAZINET pay 
4 
ee : ** A wonderful sixpennyworth.”-—S¢. Fames’s Gazette. 
< **It is undoubtedly the best of sixpenny illustrated magazines.” —Athencum., 


** Tt marks an epoch in the history of periodicals. It offers to the million a combination of 
the best in art and literature.”—Fournal of Education. 





‘** An admirable sixpennyworth.”—/al/ Mall Gazette. 


Single Numbers, Price Sixpence; by Post, Eightpence 





: ‘. early pueda Post-free, 7s. 6d. 











CONTENTS FOR MARCH, 1884. 


I “MRS. HARTLEY, WITH HER CHILD AS A YOUTHFUL BACCHANAL.” 
Engraved by O. LACOoUR from the Picture by SIR JOSHUA REYNOLDs in the possession 


OF Rami. NORTHBROOK . 2. 6 st tt th hh th hl hh Uhl hl 6, 
II. MEETING IN WINTER: A Poem. .......... .. . «William Morris. 
III. SIR JOSHUA REYNOLDS... . i see wee eo « a J Cope coe 


Illustrations : Crossing the Brook: Engraved by Cuaneas DE KELLENBACH—The Hon. Miss Frances Harris, 
with a Dog: Engraved by E. GASCOINE—Margaret Georgiana, Countess Spencer, and Georgiana Spencer, her 
Daughter: Engraved by O. Lacour—Felina : Engraved by J. D. sir Pag pam Duchess of Devonshire, and 


her Child, Georgiana Dorothy, afterwards Countess of Carlisle : Engraved by J. D. CooPER. 
IV. AN UNSENTIMENTAL ail RNEY THROUGH CORNWALL 
(to be continued). . . . . The Author of “John Halifax, Gentleman.” 


Illustrations by C, NAPIER Heuy. The Cornish Cont from Ynys Head to Beast Point: Engraved by J. D. 
CoorER—Poltesco: Engraved by E. GascoinE—Cadgwith Cove: Engraved by Batecz IstvAN—The Devil’s 
Frying-Pan, near Cadgwith: Engraved by W. M. R. QuickK—The Fisherman’s Daughter: Engraved by BALECcz 
IstvAN—Steam Seine Boats Going Out: Engraved by E ScCHLADITz—Hauling in the Boats, Evening: Engraved 
by R. PATERSON. 

V. SHAKSPEARE IN THE MIDDLE TEMPLE... ... . Rev. Alfred Ainger. 

Illustrations by C. O. Murray. Frieze of Carved Wood Work in the Middle Temple Hall: Engraved by E. 
GascoinE—Entrance to the Middle Temple Hall: Engraved by W. and J. R. CHESHIRE—The Middle Temple 
Hall from Fountain Court; Engraved by O. JanyER—Middle Temple Lane: Engraved by W. and J. R. 
CHESHIKE—Gateway into Serjeant’s Inn: Engraved by J. QUARTLEY—The Porch of the Temple Church : 
Engraved by E. STANKOWSKI—In King’s Bench Walk ; Fngraved by J. A. QUARTLEY—Interior of the Middle 
Temple Hall: Engraved by E, GASCOINE. 


VE. JULIA (omit) 2 wt tt ht th tt | i ee 
VII. FABLES FROM 42SOP—THE KID AND THE WOLF. 
Translated by Alfred Caldecott, M.A 
Jilustrations by RANDOLPH CALDECOTT. The Fable—The Application: Engraved by J. D. Cooper. 
VIII. THE ARMOURER’S PRENTICES am, cae XII., XITIL, XIV. 
(to be continued). . .. . . . . Charlotte M. Yonge. 


ORNAMENTS, INITIAL LETTERS, &c.—Ornamental Frieze, designed by HANs SEBALD BEHAM (1500-1550). Initial 
Letter, German School, 1518. Ornamental Frieze, designed by HEYWoop SuMNER. Initial Letter, designed by Louis 
MATTHES. Ornamental Frieze, designed by HEywoop SUMNER. Initial Letter, French School, 1552. 


MACMILLAN & CO., LONDON. 
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CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
NEW BOND STREET, LONDON, W. 











100, 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez ‘x situ. Marine and Freshwater Algz with Avxtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 


100, NEW BOND STREET, LONDON, W. 


CHAS. CHURCHILL & CO., 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs. C. CHURCHILL & CO. are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, 


Planes, &c. 
“HOUSEHOLD ELEGANCIES.” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaply and tastefully. 300 PP. 8vo. Post free, 6s. 6a. 


AMATEUR CATALOGUE, 215 pp. (Photolitho), with 800 9 Maiti sent on receipt of 6d. ; or q 
new and complete Illustrated Catalogue for 1883, 215 pp. 4t0, sent for 1s. in stamps. 


The REMINGTON perrectepo TYPE- WRITER. 


A machine to supersede the pen for It prints several styles of Type, includ- 
manuscript writing, correspondence, &e., ing capitals and small letters. 
having tw ice the speed of the pen ; is al- “Type-writing i is incomparah ly superior 
ways ready for use, simple in construction, to pen-writing in legibility, accuracy, 
not liable to get out of order, easily under- compactness, and style, preventing all 
stood, and any one who can spell can write the vexations of illegible pen-writing. 
with it. It is used in Government Offices, It saves clerk hire, stationery, an: 
by Merchants, Bankers, Lawyers, Clergy- ina it time; writing much faster than aver- 
men, Doctors, Scientists, &c., &c., &c. N wenn ij age penmen, and condensing matter 
‘* The total cost of a Typ e-writer would "4 to one-half the space occupied by pen 
be more than repaid to many authors by =I writing. 
the saving which it would effect in the It opens a new and wide field of con 
production of even a single volume.” genial and healthful labour to men, and 
RoBERT BRUDENELL CARTER, F.R.C. Ss. = especially to educated women. 
HIS GRACE THE LORD ARCHBISHOP OF YORK v writes: = ‘*BisHopruorpPe, YorxK, October 14th, 1882. 
The Machine with which the Archbishop is writing has been in constant work for more than three years ; has written many thousands of letters has 


travelled two or three thousand —. hi as never been out of order, except from a slight injury to the rack caused by careless packing fora journey over France. 
“ Messrs. BEEMAN & ROBER 


BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, E.C,. 


13 GOLD TF 7 fh 15 SILVER 
eons THE “OTTO” GAS ENGINE, “sess: 
OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70°, less than in other 
makes of Gas Engines. 
NEW TWIN ENGINES NOW OFFERED. 
IGNITION EACH REVOLUTION. 


3 Crossley’s Patent ‘‘ Self-Starter ’’ may now be applied. 
The Safest, Best, and Simplest made. 


* CROSSLEY BROS., Limited, 
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fi ‘e London, 24, P Poultry, E.C. _Glasgow, 193, ‘Sauchiehall St. 

jr Printed by R. Cray. Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, :.n1 published by 


MACMILLAN AND Co., at the Office, a9 and 30, Redford Street, Covent Garden. —Tuvrspay. February 28, 1884. 








The Lt 


instant un 


pegs ’ 

ziving op 
PROCT 
learned it 
und for ¢ 
fessor LC 
TO E 
in th 
GR¢ 
whic 
On | 

wi ate 
drait 

Er ngi 
take 

St. J 


\ 





Brande a 
Watts’s ] 


Rawlinsc 





Ox 
MAD 


ANU 











iclud- 


erior 
racy, 
g all 
ry. 
> 

and 
aver- 
latter 


pen 


con 
, and 


2. 
s has 
nce. 











** To the 


Qj Nature trusts the mind which builds fc 


No. 749, VoL. THURSDAY, 


29] 


Registered as a Newspaper at the General Post Office] 


MEMORY. 


The LOISETTIAN SCHOOL of PHYSIOLOGICAL MEM(¢ cy 
instantaneous art “at — forgetting, uses none of the “* localities,’’ “ keys,’ 
‘oes, links,’ ‘associations’ of mnemonics. Prospectus pst free. 
ziving opinions, hee actual study of the system, of MR. RICHARD A. 
PROCTOR, DR. ANDREW WILSON, and others. Any book 
learned in one reading. Day and Evening x Classes in ‘* Never Forgetting,” 
and for Cure of ** Mind-Wandering.”’ Taught thoroughly by Pc yst.— Pro- 
fessor LOISETTE, 37, New Oxford Street (opposite Mudi lie’s Lik ibrary). 


TO BE LET ON LEASE. 
in the best part of ST. JOHN’S WOOD, near LORD’S CRICKET 
GROUND. Contains on ground-floor four reception rooms, one of 
which was built for and has been used as a studio ; kitchen and offices. 
On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water. Servant’s staircase. The house is in excellent repair, and the 
drainage has been put in order under the superintendence of a Sanitary 
Engineer. Rent £125. No premium. Fittings and Fixtures to be 
taken. For Cards to view apply to Mr, Mixtar, 8, Wellington Road, 
St. John’s Wood, and 14, Grafton Street, Bond Street. 


VALUABLE BOOKS—CHEAP!! 
Adi Latest Epitions, Cloth, New, and Carriage paid. 

Brande and Cox’s Dictionary of Science, Literature, and Art, 3 vols., 
3 35- — £1 tos. 

Watts’s Dictionary of Chemistry, zuvith ALL the Supplements, 1881-83. 
g vols., £15 25.—Z£8 8s. 

Rawlinson’s (G.) History of Ancient Egypt, Itusts. +, 2 vuls., D 

s 43 35.—41 os. 
Ihne’s History of Rome, by Sir G. Cox, 5 vols. 43 178.—41 18s. 
Apply direct to WM. F. CL AY, Bookseller, 2, Teviot Prace, EpinpurGu. 
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SCIENCE 
Solid grouta 


wr aye.” —WORDSWORTH 


[PRICE SIXPENCE 





[All Rights are Reserved 


GRACE’S NEW DIRECT VISION 
SPECTROSCOPE. 


fohn. Browning 
3 Strand Lonoon 








Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 

ment, which will divide the Sodium lines or the D lines in the 
ls Solar Spectrum, and show the Rain-Band as S:farate Lines ; it 
| is provided with a fine motion focusing arrangement, and it is 
| applicable to every purpose for which a Direct Vision Spectro- 
| scope can be used. 


Price in Morocco Leather Case, £3 8s. 6d. 
JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government. 
63, STRAND, LONDON, W.C. 





3 len ace 3 WEBD’S 
—" 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


MAP PAN 4 i 
LEBRATED G 





OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
ANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 


STANDARD METEOROLOGICAL INSTRUMENTS 
NEGRETTI 
ZAMBRA’S 


Sunshine Recorder. 
With 


Adjustments for any 
Latitude. 


PRICE £12 12s. od, 


A Supply of Divided Papers, for 
One Year's Use, 


£ri 12s. od. 


Mlustrated Price Lists Post 


"ee. 


ZAMBRA, 





NEGRETTI & 


Opticians and Scientific Instrument Makers 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON 
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MICROSCOPES. 
Unequalled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 
EDMUND WHEELER, 
48n, Tollington Road, Holl oway, N., London. 


UNIVERSITY OF LONDON. 


NOTICE is Hereby Give on, that on WEDNESDAY, April 30 next, the 
Senate will proceed to elect Examiners in the following Departments :— 
Exan hips Salaries. 


ARTS AND Sc IENCE. (Each.) 
Py ig Set Esq., Ph.D., 
R.S.E. 


Present Examiners. 


LL.D., 


Two in Classics a ae 
a acant 
Two in the English Language,) |, 2 Prof J. W. Hales, M.A. 
Literature, and History .. ...{ 7°°* {\ acant. 
Two in the French Language and) , {B. P. Buisson, Esq., M.A. 
Literature... ~ -— wf ent. 


Two in the German ‘Lan guagel _.7 (Prof. Althaus, Ph.D. 
and Literature .. ‘ 72** (Rev. C. Schoell, Ph.D. 
Two in the Hebrew Te: xt of the . 
Id Testament, the Greek Text 
y (R. L. Bensly, Esq. , M.A 
of the New Fostomnes nt, the; sod. > coals. .. 
Evidences of the Christian Re- \Rev. Prof. Leathes, D.D., M.A 
ligion, and Scripture History R 
. : . G. C 
Two in Mental and Mora! Science r2o/. { Peet. 2 —— is 
: ae : N ’ sq., M.A., B 
Two in Political Economy + 30%. ok —— Prine ce, Lie D. ma A 
Two in M: ithemati s and Nati __, |Prof. A. G. Greenhill, M.A. 
I 


ertson, M.A. 
M.A. 





ral Philos wef 7° (1B. Williamson, Esq., M.A., F.R.S. 

Two in Experim 1 Philosophy wo. (prot. W. Reinold, M.A.. F.R-S. 
Experimenta osophy 1200. \Wacant 

P Thorne. P y Re 

Two in Chemistry ... ... «. +. 2002. meal =o - Thorpe, Ph.D., F.R.S. 


{ Prof. Bayley Balfour, M.D., C.M., 
100/, 1). Sc. 

'Sydney H Vines, Esq., D.Sc.,M.A. 

Prof. \. Macalister, M.D, M.A., 


Two in Botany and Vegetable) 
a es | 


Two in Comparative Anatomy) J 
and Zoolegy “to. 2. ) F.R.S 
A g “ae « a Vacene 
[Pp ) > cai a . . 3 S. 
Two in Geology and Pala ontology 75¢. Sg as ae Dee 


Laws. 
Two in Jurisprudence, Ron an) 
Law, Principles of Legislation,; rood. 
and Interns itional L aw. | 


(T. Waraker, Esq., LL.D. 
(Vacant 





Two in Equity and Real Prope ty) __, «Percy W. Bunting, Esq., M.A. 
ee <r oM VA. S. Eddis, Esq., M.A.. Q.C. 
Two in Common L: WwW ‘and I a , | James Anstie, ~ B.A 
and Principles of Evidence ...f “ \F. A, Philbrick, es ~ eG. 
Two in Constitutional History o , | Oscar Renee 
England i om ee “Prof. A V. Dicey, MLA. 


MEDICINE. 
. = \ 
Twoin Medicine ... se sos ose 1507. bso Mi ‘1 Ord, 


jae William MacCormac, M.Ch., 
Two in Surgery woo ose wee cee EGON. M.A 


Esq., M. D. 


(Prof. John Wood, F.R.S. 

we: f. D. J. Cunniny + al M.D., 
Two in Anatomy oe see vee eee TOOL. M., F.R.S.E. 

lH. G. Howse, Esq. MS. _M.B. 
(Prof. A. Gamgee, M.D., F.R.S. 
(Prof. Gerald F. Yeo, M. b. 
wer Duncan, Esq.,M.D., LL.D., 

? F.R.S. 


Two in Physiology ... 6. ws as TO 


Two in Obstetric Medicine .. 


“ 


Boss 


aand Phar-) _ ? (1 ch. ser Sc, F 1 ele M.D., 


Twoin M: iteria Med 
maceutical Chemistry ww! 75° (pei tT. Roberts, M.D., B.Sc. 
ee ee ee ; co? fA: J. Pepper, Esq., M.S., M.B 
Two in Forensic Medicine .. +. 504. eek G. ieee ie D.. F.R.S. 
The Examiners above named are re-eligible, 
selves for re-election 
Candidates must send in their 1 
tation of their qualificati they may tl 
March Tt is | ularly desired by the § 
plication of any k ae be made to it lual Members 
By order of the Senate, 
University of Lond ARTHUR MILMAN, 
Burlington Gard m Registrar 
March 4, 1884 


ames to the Registrar, with any attes- 
ink desirable, on or before Tuesday, 





M.A., 





HOW & CO.’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dx lesites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, R!yolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &e.. price 1s. 6d. each, 


JAMES HOW & CO., 73, Farrincpon Street, Lonvon. 


and intend to offer them- | 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAy, 
who has last week sent to his subscribers Uroglena volvox, or Arguly 
foliaceus, with drawing and descriptic yn. He has also sent out Clay 
squamata, Cordylophora lacustris, Floscularia cornuta, Noteus quadricorni 
gerne polymorphus, Diatoms, Trout Fry, &c. 

Weekly Announcements will be made in this place of Organisms T. 8 
is supplying. 

Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Ten Parts, 15. each. 


STAINSFIELD’S DESCRIPTION of AUS. 
TRALIAN TOKENS. With Woodcuts. 8vo, cloth, 1883. Pu blish 
at 4s., reduced to 2s Can be a of W. S. L IN(¢ (OLN & S ‘WN. 
Numismatists, 69, »w Oxford Street. London, W.C 








/« NATURE,” Complete Set, 28 Volumes, in 


Publisher’s Binding, Price £1o 10os.—MactacHtan & STEW 


Edinburgh. 





BUTTERFLIES (EXOTIC) are WANTED 


to be exchanged or bought.—Address: RicHELMANN, Gereonswal 
Cologne, Germany 


To CLERGYMEN, EXECUTORS, &c.— 
Mr. DICKINSON, of 80, Farringdon Street, London, begs to int 
that he PURCHASES, at the highest marketable value, for IM 
MEDIATE CASH, not only complete LIBRARIES, but also Smal 
Collections of second-hand B »oks «nd MSS., either in Town or Country 
N.B.—Travelling expenses only charged when the bcoks are not 


purchased. - 
KOCK SPECIMENS 
AND ROC ot SECTIONS FOR MICROSCOPIC EX: AMINATI yN 
The Largest St ck and Gre: ates st Variety in London. 
N. ists Now Ready. 
All Examples are well and caref 





Collections and Single Spe ecimens. 
authenticate 
Speciality.—Large and carefully-cut Rock Sections from weil-authenti- 
cated Specimens. Prof. James Geikie says: ‘* These are the largest 
best-cut sections made by ne in England.” 
UR. GREGORY, 
Wineralogist, 


88, CHARLOTTE STREET, FIIZROY’ 
CHOICE MINERALS. 


JAMES R. GREGORY has just received several very fine series of 
Beautiful Mineral Specimens, 
Including fine Silvers, Cuprites, Telluriums, Golds, Greenockite Or stals, 
Edingtonite, and many exceedingly fine and very rare substances. Als 












QUARE, LOND! )N 





| will arrive in a few days a fine series of AUSTRALIAN MINERALS rarely t 


| be seen in England. 


| It contains most valuable information. 


nate that no personal ap- | 


| logical, and 


May be Inspected at 
JAMES R. GREGORY’S MINERAL ESTABLISHMEN1 
88, CHARLOTTE STREET, FITZROY SQUARE. 
NEW LIST (Just out). 
STANDARD COLLECTIONS AND 
APPARATUS 


FOR TEACHING 
GEOLOGY AND MINERALOGY, 
POST FREE. 

N.B.—The above List has been specially prepared as a Guide f1 
SCIENCE TEACHE RS and SCHOOLMASTERS of Great Brita 
Appty Ear ty. 

THOMAS J. DOWNING, 
PRACTICAL GEOLOGIST & MINERALOGIST, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century 
and throu; gh all Agencies. 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, ha 
on sale Specimens of the above; also Cut Precious Stones in all Colours 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 


NOTICE OF REMOVAL. 
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THOMAS D. RUSSELL, 

Late of ESSEX STREET, STRAND, 
Has removed his extensive Collecticns of Geological, Petrological, Mir 
Microscopical Specimens to more convenient Premises 


78, NEWGATE STREET, near the New General Post Office. Adi 
THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C. 
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MR. RICHARD ANDERSON, F.C.S., 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
(HEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 


Makes a Specialty of Testing the Efficient Action of Lightning Conductors; 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 


LEADENHALL HOUSE, 101, LEADENHALL STREET, E.C, 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 
W. S. DUNCAN, ScIENTIFIC ARTIST, 
(Care of Mr. D. Bocve), 
3, ST. MARTIN’S PLACE, TRAFALGAR SQUARE, W.C. 


MINERALOGY. 


Mr. HENSON has just received from Russia some most splendid | 
Crystals of ‘‘ SHERRY COLOURED’ 


TOPAZES, 


Ranging in size from 1 inch to 4 inches high, and 1} t> 3} inches wide, 
1} to 3 »nches broad. This is the Finest Series of Torazes that has ever 
been seen in the United Kingdom. 


SAMUEL HENSON, 
STRAND, LONDON, 
Opposite Norfolk Street. 


On the rst of every Month. 

JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 

Conrents:—Original Articles by leading 

Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 

Proceedings of Societies. J 
Price 1s 3a. Subscription for One Year, payable in advance, ras. 

London: WEST, NEWMAN, & CoO., 54, Hatton Garden, E.C 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 








MR. 





277; W.c., 





Botanists.—Extracts, and | 


Landowners, Farmers, Resident Agents, and others interested in the | 


management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

Thespecial attention of Land Agents is directed tothe AGRICULTURIST 

sone of the best existing Papers for Advertising Farms tobe Let and Estates 
foe r Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3@. By post 34¢. Annual Subscription, payable in advance, 14s. 

enh High St., Edinburgh ; and 145, Queen Victoria St. London, 


_ a Orders payable to Charles Anderson, Jun., Edinburgh. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Co adncted by C. G. Barrett, J.W Oouctas, R. McLacutan, F.R.S., 
C. Rvg, F.Z.S., E. Saunpgrs, F.L.S., and H. T. Stainton, F.R.S 
This Magazine, commenced in 1864, contains standard articles and notes 
oa all subjects connected with Entomology. and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per Volume, post free. 
— with the June number in each year. 
Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 
V.B.—Communieations. &c., 
aidress. 





The volumes com- 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
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FRIDAY, Marcu 7 

GEOLOGIS Ts’ AssocIATION, at 8.—Addresses ‘* ()n Implementiferous V alley- 
Gravels,”” by Worthington G, Smith, F.L.S., J. &. Greenhill, and Prof. 
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Phenomena: Shelford Bidwell.—N ote on Hall’ Phens yunena: Prof. S. P 
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| Does not corrode Steel Pens. 


OF “NATURE,” 29, BEDFORD STREET, STRAND. 





64, CORNAILL. 
PERILS ABOUND ON EVERY SIDE! 
THE 
Railway Passengers’ Assurance Company 
| INSURES AGAINST 
| ACC DENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST-INVESTED CAPITAL, 
THE LARGEST INCOME, 
AND PAYS YEARLY 
THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company. 
Chairman—HARVIE M. FARQUHAR, Esq. 
| Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-Enp OrFrice:—8, Granp Hoter Buripincs, CHARING Cross; 
or at the 
Head Office :—64, CORNHILL,t LONDON, E.C. 
WILLIAM J. VIAN, Secretary. 


q 
BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 

DIFFER > FR>M ANYTHING ELSE EVER PRODUCED. 
Ww riting wn a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 

Ireland 


It writes almostinstantly Full Black. Flows easily from the Pen. 
Blotting-paper may be applied at the 





Tscleanly to use, and not liable to Blot. moment of writing. 
Can be obtained in London, through Messrs. Barctay & Sons, Farring- 


| don Street ; W. Epwarps, Old Change ; F, Newnery & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool ; and to be had of all 


Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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<7. JOSHUA REYVNOLDS—An Article y J. COMYNS CARR, with Engravings after 
snpportant Pictures by SIR JOSHUA ls Ba appears im “The English Illustrated 
Magazine” for March. 








ILLIAM MORRIS. —A Poem by MR. WILLIAM Morris, Author of “THE EARTHLY 
PARADISE,” G&c., appears in “The English Illustrated Magazine” for March. 








THRE NEW SIXPENNYTY MAGAZINE. 
NOW READY, No. VI., MARCH. 


_The English Fllustrated Magazine. 


SOME OPINIONS OF THE PRESS. 





? e ** As regards value for money this magazine is unique.”— World. 
ENGLISH. | ‘A flood of good things.” —Fournal of Education. 
BLUSTRATED| **Tt is unque ‘tionably the best sixpenny periodical published. The illustrati 


ingly good.” — Globe. 
** A wonderful sixpennyworth.”-—S7¢. Fames’s Gazette. 
‘*Tt is undoubtedly the best of sixpenny illustrated magazines.” —A¢hencum 


** Tt marks an epoch in the history of pe a. _ offers to the million a combination 
the best in art and literature.”—fournal of Educ 





‘* An admirable sixpennyworth.”—/all Mall Gazette. 


Single Numbers, Price Sixpence; by Post, Eightpence. 
Teey aecansanne deta Post-free, 7s. 6d. 


CONTENTS FOR MARCH, 1884. 

“MRS. HARTLEY, WITH HER CHILD AS A YOUTHFUL BACCHANAL. 
Engraved by O. LACOUR from the Picture by SIR JOSHUA REYNOLDS in the possession 
of EARL NORTHBROOK. .... . ce * 6 ws & oe ee, 

II. MEETING IN WINTER: A Poem. ........ . . . «IVilliam Morrts 
BA, SIR JOSHUA BEVYROLES . . sc st wn wt tv een se » « we Compe Coe. 
Illustrations ; Crossing the Brook: Engraved by CHARLES DE KELLENBA( H—The Hon. se Frances Harri 
with a Dog: Engraved by E. G aacnunn~idamaneet rp giana, Countess Spencer, and Georgiana Spencer, her 
Daughter: E ngraved by O. Lacour—Felina : Engraved by }. D, Coor! R—Geors iana, Duchess of Devonshire, and 
her Child, Georgiana Dorothy, afterwards Countess of Carlisle : Engraved by J. D. Cooper. 


AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL 
(¢o be continued). . . ; . . The Author of “John Halifax, Gentleman.” 
Illustrations by C. NAPIER seus. The Coat aiahic from Ynys Head to Beast Point: Engraved by J. D. 
CoorpER—Polttsco: Engraved by E., GascorineE—Cadgwith Cove: Engraved by BALEcz IstvAN—The Devil’ 
Frying-Pan, near Cadgwith: Engraved by W. M. R. QuickK—The Fisherman’s Daughter: Engraved. by BALEcz 
IstvAN—Steam Seine Boats Going Out: Engraved by E ScuiLapitz—Hauling in the Boats, Evening: Engraved 

by R, PATERSON, 

SHAKSPEARE IN THE MIDDLE TEMPLE. ..... . Rev. Alfred Ainger. 


Illustrations by C. O. MURRAY. Frieze of Carved Wood Work in the Middle Temple Hall: Engraved by E 





GascoInE—Entrance to the Middle Temple Hall: Engraved by W. and J. R. CHEsSHIRE—The Middle Temple 
Hall from Fountain Court; Engraved by O. JAHYE -R—Middle Te mple Lane: Engraved by W. and J. E 
CHESHIRE—Gateway into Serjeant’s Inn: Engraved by J. A. QUAR rLEY—The Porch of the Temple Cl 
Engraved by E. STANKOWSKI—In King’s Bench Walk; Eng rraved by J. A. QUARTLEY—Interior 

Temple Hall: Engraved by E. GASCOINE. 


Vi, JULIA (emcee) 2 tt th th thw dh 6 Re eee 


VII. FABLES FROM A2SOP—THE KID AND THE WOLF. 
Translated by Alfred Caldecott, M.A 
Lilustrations by RANDOLPH CALDECOTT. The Fable—The Application : Engraved by J. D. Coorer 
VII. THE ARMOURER’S PRENTICES. wae XIT., XIIL, XIV. 
(to be continued). . . .. : ‘ . Charlotte M. Yonge 
ORNAMENTS, INITIAL LETTERS, &c.—Ornamental Frieze, designed ra HANS SEBALD BEHAM (1500 1550). Initial 
Letter, German School, 1518. Ornamental Frieze, designed by HEYWoopD SUMNER. Initial Letter, designed by Lov: 
MaTTHES. Ornamental Frieze, designed by HEYwoop SuMNER. Initial Letter, French School, 1552. 


MACMILLAN & CO., LONDON. 
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FLETCHER'S 
PATENT INCANDESCENT 


ASBESTOS GAS FIRES. 


PRICES, 16s. to £6. 
MANY DIFFERENT PATTERNS 
IN STOCK. 

















The simplest and best criticism on these 
fires is the fact that the total possible output 
during 1883 has been sold without adver- 
tising. The extension of works is now 
complete, and we are prepared for greatly 
increased deliveries without delay. 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 
———————— ing, price 2¢., post free. Complete Illus- 

See MeN SESE SESE NE RA BS trated List of  paloonest Peer sia price 


|__T.FLETCHER. WARRINGTON. ¥ 








2d, post free. 
=[fos ee eee CeCGCOCADe @ | ‘iN Out of eleven different Incandescent fires 





tested at the Stockport Exhibition, my As- 
bestos Fire gave six times the duty of the 


AS FIRE—PATTERN K. worst, and 50 per cent. above the average of 
GAS E ‘ the whole. The Highest Award in this class 


was obtained. 


FLETCHERS PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR’ BATHS. 


This adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter. So perfect is this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do double the duty, as compared 
with the average of the best water-heaters known, whilst the 
cost of the Apparatus is less than half that of the cheapest 
of the older forms having the same power. The Heater is 
well and substantially made of strong copper plate, tinned 
inside, all joints being seamed and riveted ; the smallest size, 
Price 50s., having a cylinder 10 inches diameter, will supply 
14 gallon per minute, heated from 60° to 95°, sufficient to obtain 
a warm bath in 20 minutes, or with night pressure of gas, in 
under 15 minutes. The large size, Price 90s,, has double the 
power 


FLETCHER’S PATENT RADIAL BURNERS: 


A NUMBER OF NEW PATTERNS ARE IN HAND. 











Illustrated List of Gas-Heating and Labour-Saving Appa- ur 
ratus (Domestic), Price 2d., post free. FLETCHER'S PATENT HIGH POWER 
Illustrated List of Gas Apparatus for Workshop and Labora- mee CANEOCUS WATER HEATER 
tory Use, 2d., post free. 





TEOS. FLETCHER, 


CFFICES—THYNNE STREET. Works—MUSEU M STREET, WARRINGTON. 
‘Print ed by R. ‘Cray. Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victori a Stre et, in the Cir of Lo ndon, por d published by 
MACMILLAN AND Co., at the Office, a9 and 30, Redford Street, Covent Gardew.—Tuvksvay, March 6 1884 
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A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


No. 750, vee. 29] THURSD: AY, 


Registered as a _——— at the General Post Office] 


THE “SCORER” FIELD GLA ASS. 


Case, suit- 


As represented by Engraving, 
Is UNRIVALLED for Value ! 


~ 
Ln 
sH 
1 
S 
S 
s 
= 
Ss 
) 
>) 
= 
~ 
fe 
= 
SS 
> 
in} 


N 
2 
2 
=: 
NN 
~ 
™~s 
= 
~ 
| 
» 
% 
Ss 


Price in Sling Case, 35/-; or with 


SECOND TO NONE. 


JAMES BROWN, 


76, St. Vincent Street, Glasgow. 


Detailed Price Lists of Field Glasses, Magic Lanterns, &c., 0 
Application 


MARCH 


| is provided with a fine motion focusing 
| applicable to every purpose 


[PRICE SIXPENCE 


13, 1884 





[All Rights are Reserved 


GRACE’S NEW DIRECT VISION 
SPECTROSCOPE. 


dohn —— 


63 Strand Lowoon— 


Mr. JOHN BROWNING begs to direct attention to the 


| advantages of this very powerful, portable, and efficient Instru- 


ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
arrangement, and it is 
for which a Direct Vision Sp ctro- 
scope can be used. 


Price in Morocco Leather Case, £3 8s. 6d. 


JOHN BROW NING, 
Ort:cal and Physical Instrument Maker to H.M. Government. 
63, STRAND, LONDON, W.C. 





nelle 3 WEBD’S 
— 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


MAPPER A cm WEBB 


SS = Www \\ | 
=== Ny — 
Ss AA SPECIAL 
DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, | 


LONDON. 
MA NUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD, 


All Sizes in Stock. | 


STANDARD ME JETEOROLOGICAL INSTRUMENTS 


NEGRETTI 


ZAMBRA’S 


emma Recorder. 
With Adjustments for any 
Latitude. 


PRICE itn 12s. od. 


A Supply of Divided Pa apers, for 
One Year's Use. 


£r 12s. od. 


Wlustrated Prive Lis's Post 


Free. 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


ire MAJESTY THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology and every branch of 
Aicroscopy. ; 
Catalogues post free and gratis on application. 


NEW EDITION, 1880, NOW READY. 


_EDMUND WHEELER, 48, 


~ ROYAL AGRICULTURAL . SOCIETY 
OF ENGL“ND. 


AGRICULTURAL E “ATION. 

The Examinati on of Candidates for the Society’s Senior Prizes and 
Certificates will take place in the week commencing TUESDAY, May 13, 
1884. 

Copies of the Regulations and of the Form of Entry (which is re juired to 
be sent in by April 1, 1884) may be had on application to 

H. M. JENKINS, Secretary 


Tollington Road, Holk way, London, N. 


12, Hanover Square, London, W. 


~ UNIVERSITY COLLEGE, 
NOTTINGHAM. 


f MA HE MATICS and PHYSICS will shortly be Vacant 
in consequence of the Resignation of Prof, GARNETT. 

Salary £400 per annum, a portion of the Fees. 

Applications and ‘Testimonials to be sent to me on or before March 25. 

Further Particulars and Conditions will be sent on Application to the 
Honorary Secretary, 


The CHAIR « 


SAM. GEO. 
March, 1884 Te 


7 MEMORY. 


The LOISETTIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 
instantane us art of never for ing, uses none of the ** localities,”” “ keys,’ 

<Peesy ag ’” or ** associa of mnemonics. Prospectus post free. 
giving opinior actual stuc of the system, of MR. RICHARD A. 
PROCTO! R, DE. “ANDRE Ww WILSON, and others. Any book 
learned in one reading Day and Evening Classes in ‘* Never Fo rgetting,” 
and for Cure of ** Mind-Wandering.”’ T: vught thoroug hly by 0g — Pri 
fessor LOISE'ITE, 37, New Oxford Street (opposite Mudie’s Library) 


JOHNSON, 
y»wn Clerk, Notting sham 


TO BE LET ON LEASE.—A Small House | 


f ST. 
ain 


in the best part 
GROUND. Con 
which was built f 
On first floor four | 
water. Servant’ 
drainage has | I 
Engineer. Kent 4 
—_ For Cards to 
. John’s Wood, ar 


JOHN’S WOOD, near LORD'S CRICKET 
n ground-floor four a rooms, one of 
has been used as a stud kitchen and offices. 
bath-room with fit tted bath, hot and cold 

4 "The house is in exteliont ver: uir, and the 
rder under the superintendence ct a Sanitary 
lo premium. Fittings and 
view appl ly to Mr, Mittak, 8, 
114, Grafton Street, Bond Street. 





BINOCULAR MICROSCOPE, CkKOUCH’ Ss 


* Premier’? Mechanical 
1 inch, as advertised by 
will accept Z 1 


Stage and Substage, with powers } inch and 
Crouch for £17 od, , quite new and perfer “4 
—Mr. Hurr, 414, Mosley Street, Manchester. 


OPTICIANS and SCIENTIFIC INSTRU- 


MENT MAKERS.—A Gentleman with Capital, conversant with French 
and German, enter an establis i busine ss.—Address G. W 
care of Davirs & Co., Advertising 4 , Finch Lane, Cornhill. 


VALUABLE BOOKS—CHEAP!! 
Adi Latest Eprrions, Cloth, New, and Carriage paid. 
and Cox’s Dictionary of Science, Lite and Art, 3 vols., 
53 38.— £1 Tos. 
ALL the Supplements, 1881-83 
“ AS 2s 


Lilusts., 2 vi Svo, 





Brande rature, 


Watts’s Dictionary of Chemistry, w/t 


Rawlinson’s (G.) History of Ancient Egypt, 
£3 —£1 os. 
43 175. —£1 rc 


2, Tevior PLace, Ep1InBuRGH, 


To CLERGYMEN, EXECUTORS, &.— 
Mr. DICKINSON, of 80, Farringdon Street, London, begs to intimate 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only complete LIBRARIES, but also Small 
Collections of second-hand Books and MSS., either in Town or Country. 
N.B.—Travelling expenses only charged when the books are not 
_ purche ased. 


Ihne’s History of Rome, 
Apply direct to WM. 


by Sir G. Cox, 5 vols. 
F. CLAY, Booksei 





THE REV. Ww. Ss. ‘GREEN, having com- 


pleted his Collection of Lantern Slides Scctaiien of the Physical 
Features and Scenes of 
position to enter into 
Carrigaline, Co. Cork. 


HOME TUITION, LONDON &SUBURBS. 


—STUDENTS desiring Instruction in Mathematics attended at their 
own houses by a High Wrangler, M.A. ‘Trin. Coll., on very reasonable 
terms.—X., 50, Co yningham Road, Shepherd’s Bush, w. 


a few Engagements for Lectures.—Address, 
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Travel in the New Zealand Alps, is in a | 





a | 


| 
| 


Fixtures to be | 


Wellington Road, | 


| locks, &c., 
| Particulars, 





| 
| 


“LIVING ‘SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Synedra pulchella, or Ant! 

ins, with drawing and description. He has also sent cut 
juadricornis, Asplanchna priodonta, Stephanoceros Fic hornii, Flos- 
cularia cornuta, Volvox globator, germinating Vaucheria, &c. 
Weekly Announcements will be made in this place of Organisms T. 8 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Mi ‘onths for Subscription of £1 18. 
or Twelve Tubes for tos. 6d. 
Portfolio of Drawings, Ten Parts, 15. 


SKELETON OF FROG 


pared, 4s., 
E. 


each. 


carefully pre- 
post fre 


WADE WILTON, Northfield Villas, Leeds. 





MINERALOGY AND GEOLOGY. 
The following New Minerals have just arri ae Ree 
FRIGIDI1 E, PITTKOIT, also Goon B ARRANDITE, STEPHANT' 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, 
TIVE SILVERS, ARGENTIIE, PYRARGYRI1 E. &e, &e. 
VERY FINE “SHERRY-COLOURED” Ti PAZES. 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of 
same. 
Lists on A; Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES, 
BLOWPIPE CASES AND APPARATUS. Catalogues free 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite N 


‘orfolk Street. 
ROCK SPECIMEN 
AND R( CK SECTIONS FOR MICROSCOPIC : xX AMINATION 
> Largest Stock and Greatest Variety in London. 
New Lists Now Ready. 
Single Specimens. All Examples are well and carefully 


NA 


Application. 


Collections and 
authenticated. 

Speciatity.—Large and carefully-cut Rock Secti ns from well-authe 
cated Specimens. Prof. James Geikie says: ‘These are the largest and 
bes t-cut sections mz ade by | any one in E t 


J AME SR. GREGORY, 
rist and Mineralogts 

8, CHARLO TE ‘STREE ny FITZROY squ ARE, LONDON 
~ MINE RAL CABINET FOR SALE. 
har ell-made, Olive-wood CABINET of 62 Drawers in 
ce anne tiers of 14 drawers each, each drawer measuri 
deep, the two side tiers of 10 drawers each, each drawer 
“3 in. deep, the whole incl end by five panelled 
sail sly adapted for Minerals, Fossils, Shells, &c.  F 
and to view, apply to 

JAMES R. 

se, CHARLOTTI EET, 


y dsome, 
tiers, the three 
20 X 17 X 2in. 
measuring 29 X 14 pinay 


r Price 
GREGORY, 

FITZROY SQUARE, 

MR. RICHARD. ANDERSON, F.C. = 

AUTHOR OF 
“LIGHTNING CONDUCTORS: 

THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 
Makes a Spx cialty of Testing th e Efficient Action of Lightning Cenductors 


and of giving Advice as to the see mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 


LEADENHALL HOUSE, 1or, LEADENHALL STREET, E.C. 


. “aT ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 
AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Description is, Sketches, or Objects. 
Commissions Addressed to 


= STR 


MR, W. S. DUNCAN, SCIENTIFIC ARTIST, 
(Care of Mr. D. BoGve), 


» ST. MARTIN’S PLACE, TRé AFALGAR SQUARE, 


we 


“NOTICE OF F REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, ci oa 
Has removed his extensive Collections of Geological, Petrological, Mine 


lo gical, and Microscopical Specimens to more convenient Premises 
78, NEWGATE STREET, near the New General Post Office. Address— 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, LONDON, E.C. 
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Sales 5 by S Auction. 


IMPORTANT SALE OF SALE OF LEPID )PTERA, &c 


MR. J.C. STEVENS has received Instruc- 
tions to offer for Sale by Auction, at his Gre at R poms, 38. 
Covent Garden, on THURSDAY 
half-past 12 precisely each day, the f st po riion ea the 
extensive Collection of Lepidoptera and other Insects, fo 
less of expense, by late _Paup H. HARPE 
including 
of the rarer Species of B Macro- ar Mic 
large number of ex gly fin 1e varieties pols are} f 
the Library of Boo 
On view the Da y pric or ar ond Mornings of Sale, 


and Catalogues had. 





NATU RAL HIST: yRY SPECIMENS. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Stree ot, Cs vent Garden, on Mi IND AY, 

March 17, at half-past 12 preci f f Minerals and 

Insects formed by C. P. GLoyn Dried Fi ish 

from the Mauritius—Bird an 

cluding some fine Specimens « . 

several fine Heads of the Scotch Deer with 

Books, &c. 

On view from ro to 4 the Saturday prior and Morning of Sale, and 
‘atalogues had 


Ca — 
Antlers—good Cabine 


S TANDA R D- 
COLLECTIONS AND APPARATUS 


FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE. 


In the Press. 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d. 

N.B.—As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment. 


THOMAS J. DOWNING, 
3, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century) 


DIAMONDS IN MATRIX. 


TATURE 


| 
| 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has | 


on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
. FRITH STREET. SOHO, W. 


HOW & CO.’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, 
stones, &c.. price 1s. 6d. each, 
JAMES HOW & CO., 73, FARRINGDON STREET, Lonpon. 


LA SEMAINE FRANGCAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2¢., through Booksellers, and at 
the Railway Bookstalls. Office, 441. Strand, W.C 


LA SEMAINE FRANCAISE: Journal Francais pour | 


Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 2}¢., en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. 5d. Prix 2d. 
chez tous les libraires et aux gares des’ chemins de fer. “On s’abonne 
aux bureaux, 441, Strand, Londres, W.C 

LA SEMAINE FR: ANCAISE.— “¢Ta Semaine Fran- 
gaise * has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —-Graphic. 

LA SEMAINE FRANCAISE. —The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 
done.” —Queen. 

TERMS OF SUBSCRIPTION :— ; & 
Three Months ... “a sa one ove eo 9 
ix os ove ooo eee one ooo eee 5 
Twelve ,, eos os ee vee ove os £0 20 
P.O.O. payable to A. CrisTIN. 
Publishing Office, 441, Strand, W.C. 


Ashes, Gneiss, Schists, Lime- 


| Scientifique, i 


; Review or THE Matt anv Hop Trapes; 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W Oovucras, R. McLacuian, F.R.£ 
E. C. Rvs, F.Z.S., E. Saunpers, F.L.S., and H. T. Stainton, F.R.$ 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. : 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communieations. &c., should be sent to the Editors at the above 
address. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Res t Agents, and others interested in the 
management of land throughout the United Kingdom. 
The AGRICULTURIST is i every Wednesday afternoon in 
time for the evening mails, and « Reports of all the principal British 


and Irish Markets of the week. i 
The special attention of Land Agents is directed tothe AGRICULTURIST 
f Farms tobe Let and Estates 


as one of the best existing P rs for Advertising 
find the AGRICUL- 





Che volumes com- 


ontains 


for Sale. 

Advertisers addressing themselves to Farmers will f 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. ual Subscription, payable in advance, 145 

Offices—377, High St., Ed zh ; and 145, Queen Victoria St. London, 
E.C. 
Money Orders payable to Charles Anderson, Jun., Edinburgh. 


THE “HANSA” 
Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supp jlements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s. fortwelve months. Advertisements 4d. a line widely spread by this 
paper; considerable abatement for 3, 6, 12 morths’ insertion. _ Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 


W. v. Freepen. M.R., Hamburg, Ale xander Street, 8. 





LELEC TRICITE: 


haque Samedi, 16 pages, grand in 8vo, 2 colonnes 
REVUE HEBDOMADAIRE, 
illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrés de l’électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 


Présic le nt >; 
A. BERTHON, E. BOISTEL, F. BOREL, 

R. de COULON, W. de FONVIELLE, L. MAICHE, 
A. de MERITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Six Months, 10s, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 





THE BREWERS’ GUARDIAN: | 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
L,censing, Legal, and Parliamentary Matters. 


AND WINE AND SPIRIT TRADE 





Recorp. 
The Organ of the Country Brewers. 
‘* The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 


Offices—s. Bond Co ourt, Walbrook, L ondon, E.C. 





A MONTHLY MAGAZINE OF NATURAL. HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of tha 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; 'o¢a! aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign sool 1 
journals of important and interesting articles in various branches of sno 
There are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 
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This Day is Pul 


LEIBNIZ. By John Theodore Merz. 


PHILOSOPHICAL 


With Portrait. Crown 8vo. Price 3s. 6d. 
The Volumes published of this Series are— 

1. Descartes, by Prof. Mahaffy, Dub! 2. BuTLer, . the Rev. 
W. Lucas Collins, MA. 3. Be®KELEY Prof. Fraser, — yurgh. 
4: Ficnte, by Prof. Adamson, (wens Col ’ mcr = hester. 5. Kanrr, by 
Prof. Wallace, Oxford. 6. HAmiIvron, by Prot , Glasgow. 7 sttidong 
ty Prof. Edward Caird, Glasgow 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Fifth Edition, 6th Thousand. 
HERBERT SPENCER’S 
PRINCIPLES. 

6th Thousand. Containing 

Spencer's Works may be had on application. 
Covent Garden, 


FIRST 


Fifth Edition, an Appendix. 8vo, Cloth, 16s. 


A detailed list of Mr. 


WILLIAMS & NORGATE, 14, Henrietta Street, 





London; and 20, South Frederick Street, Edinburgh. 
Now Ready. Price £1. With numerous  Wendeene, four Plates, and _ 
Portrait. 
THE SCIENTIFIC PAPERS OF 


J. P. JOULE, D.C.L., F.R.S. 


Volume I. Published by the Physical Society of London. 


TAYLUR & FRANCIS, Red Lion Court, Fleet Street, E.C. 
Members who have paid their Subscriptions for the current year are 
entitled to this publication 


PHYSICAL GEOLOGY FOR STUDENTS 
AND GENERAL READERS. By A. H. GREEN, M.A., F.G.S., 
Professor of Geology in the Yorkshire College of Science, Leeds. 
With Illustrations from the Author’s own Drawings. Third and Enlarged 
Edition. 8vo. ars 

RIVINGTONS: 


GHURGHILL’S TECHNOLOGICAL HANDBOOKS. 
Edited by JOHN GARDNER, F.I1.C., F.C.S. 
Assisted by Experts having Practical pane of the various subjects 
treated. 
BREWING, DISTILLING, AND WINE 
MANUFACTURE. With Engraving. Crown 8vo. 6s. SA. p 
{Now ready. 
BLEACHING, DYEING, AND CALICO 


PRINTING. With Engravings. [Now ready. 
L ry 


Waterloo Place, Pall Mall, London. 


Crown 8vo. 5s. 
Other Works in preparation. 


J. & A. CHURCHILL, 11, New Burlington Street, 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOG’Y 
Edited by Joun T. CarrINGTON, 


With the Assistance of 
Freperick Bonp, F.Z.S. | Joun A. Powgr, M.D. 
Epwarp A. Fircn, F.L.S } J. Janner Wer, F.L.S. 
F. BucHANAN Wuire. M.D. 


Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous Woopcyr ILLUSTRATIONS, to the printing of which especia) 
attention is given, and occasional LITHOGRAPHED and Curomo-LitHo- 
GRAPHED PLATEs. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


MR. STREETER, 


GEM MERCHANT AND GOLDSMITH, 


BOND STREET, W. 
LONDON, CEYLON, JAPAN. 
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SAPPHIRES. 
CATSEYES. 
RUBIES. 
PEARLS. 


er LTS OF THE VOYAGE OF 
{ALLENGER.’ 
Now ready, Zvology, Vol. ¥ as with many Illustrations in Lithography and 
Chromolithography, in Royal gto, price gos. Cloth. 


REPORT onthe SCIENTIFIC RESULTS 
of the VOYAGE of H.M.S. “ CHALLENGER” during the YEARS 
1873-6, under the omens of Capt. G. S. Nares, R.N., F.R.S., and 
Capt. F. T. Thomson, R. Prepared under the superintendence of 
the late Sir C. W. Tuomson, F.R.S., and now of Joun Murray, 
F.R.S.E., one of the Naturalists of the Expedition. 

This V also be had in Three separate Parts, XXIII 





THE SCIENTIFIC H.M.S 


Jolume may 


XXV. of the entire Work, as below: — 
XXIII. aeptes the Copepoda, by Dr. Georce STEWARDSON Brapy 
-R.S. Price 24s 
r, by Dr. N. Poifjarrr, of the University 


XXIV. Report on th e Calcare 


f Odessa Price 6s. 
XXV. Report om the Cirripedia—Systematic Part, by Dr. P. P. C. Hork 
Price tos. 


Published by Order of H.M. Govern- 
ment: Sold by Longmans & Co., John Murray, Macmillan & Co., 
Simpkin & Co., Triibner & Co., E. Stanford, jJ. D. Potter, and Kegan 
Paul & Co., Lond mn; A. & C. Black, and Douglas & Foulis, Edinburgh ; 
and by A. Thom & Co., and Hodges, Figgis, & Co., Dublin. 


Printed for H.M. Stationery Office: 


Just published, with 4 Maps, Royal 8vo, price ars. 


DIARY of a MAGNETIC SURVEY of the 
NORTH-WESTERN TERRITORIES of CANADA in 1842 
By Lieut. J. H. LEFROY, R.A., xow General Sir J. H. LEFROY 
F.R.S., C.B., K.C.M.G. 

“* werk « f great value and importance; every one who desires t¢ > under 
stand the data ‘of the comp scated problem of terrestrial magnetism sh ulc 
master the evidence gathered together in this important contribution to tl 
work of magnetic survey.” —Anowledge 

London: LONGMANS & CO 


Now Ready, Cheaper Ed’ 4to, 3s. 6d. 
HALF-HOURS WITH THE STARS. 


A Plain and Easy Guide te the Knowledge of the Constellations, showing 
in Twelve Maps the position of the principal Star Grcups night after night 
throughout the year, with Intruczction and a separate Explanation of each 
Map. 
TRUE FOR EVERY YEAR. 
By RICHARD A. PROCTOR, B.A., F.R.A.S., 
Author of ‘‘ Half-Hovs with the Telescope.” 


London: W. H. ALLEN & CO., 13, Waterloo Place. 





Just Published, Price One Shilling. 


The RAINBAND: How to Observe it, and 
What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S 
With Numerous Illustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilger’s 
smailest-sized Direct-Vision Pocket Spectroscope. 

Contents.—Introduction—H ow to see the Rainband—What the Rainban 
is—How to use the Rainband—Graphical Representation of Observations— 

Results of Rainbs and Predicting 

aw be had from the Pub chen, ADAM HILGER, 204, Stanhope Street 
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MINERALS AND STONE 
IMPLEMENTS. 
Mr. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large series of 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
: le mentary Cx ‘Mle tions of Minerals, Fossils, and Rocks from £1 upwards 
N.B.—These Collections obtained the Prize Medal, 1862. 
PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 
Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 
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Half-yearly . 14 6 
Quarterly. 7 6 


To the United States, the Colaaien, and 
within the Postal Union :— 


Ss. d. 
Yearly . faith ko a: een as Pa ne ee 
oe a ee er or are 18 6 
Quarterly. . fe) 


CHARGES for ADV ERTIS EMEN TS. 


Three Lines in Column 2s, 6d. 97. per Line after. 


£-&. &@ 
One-Eighth Page, or Quarter Column o 18 6 
Quarter Page or Half a Coluwn . ir 6 
Half a Page, or a Column 2 & © 
Whole Page 6 60 


Post Office Orders poner ble to " MACMILL. AN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biary of Socictics 
LONDON 


THURSDAY, Marcu 13 

Rovat Society, at 4.30.—Researches on Spectrum Photography in Rela- 
tion to New Methods of Quantitative Chemical Analysis, No. 2: Prof. 
W. N. Hartley.—‘n the Mean Diurnal Variation of Declination, from 
Hourly Observations at Fort Rae: Capt. H. P. Dawson, R.A.—Notes on 
the Microscopic Structure of sone Rocks from the Andes of E ccuador, col- 
lected by E. Whymper, No. 2. Antisana: Prof. Bonney, F.R.S 

MATHEMATICAL Society, at 8.—On the Direct Application of the. vty 
of Least Action to Dynamical Analogues ; Prof. Larmor.—On the Close 
Funicular Polygons belonging t>o a System of Coplanar Forces having a 
Single Resultant: Prof. M. J). M. Hill.—On the Square of Euler’s Series : 
Jj. W. L. Glaisher, F.R.S.—Further Results from a Theory of Transfor- 
mation of Elliptic Functions: J. Griffiths. 

SocieTY OF ‘TELEGRAPH ENGINEERS, at 8.—Notes on a 
Experiment: W. H. Massey. 

Roya ASTRONOMICAL SocikTy, at 8 

Lonvon INstiTuUTION, at 7.— Romanticism in Music: Prof. Pauer. 

RovaL InsTITUTION, at 3-—The Older Electricity : Prof. Tyndall. 


FRIDAY, MARcH 14. 
Royat CoLLEGE oF SuRGEONS, at 4.—Principal Types of the Human 
Species: Prof. Flower. 
QueKxettT Microscoricat Cuuvs, at 8. 
Kova. INSTITUTION, at 9.—Mesmerism: J. N. Langley. 


SATURDAY, Marcu 15. 

Roya. INSTITUTION, at 3 —Photograpt hic Action : 

MONDAY, MaRrcH 17 

ARISTOTELIAN Society, at 8.—Hume’s ‘‘Treatise of Human Nature,” 
Part 4: W. R. Browne, M.A. 

Vicror1a INSTITUTE, at 8. 

TUESDAY, Marcu 18. 

ZootocicaL Society, at 8.30.—On Dinornis (Part 25). Containing a 
Description of the Sternum of Dinornis elephantopus: Sir Richard Owen, 
K.C.B.—On the Diseases of Carnivorous Animals living in the Society’s 
Gardens: J. B. Sutton.—Exhibition and —— of a Skull of an 
Australian Sea-Lion (Otaria cinerea): J. W. Clark 

StTaTIsSTICAL Sociery, at 7.45.—The Recent Decline in the English Death 
Rate, considered in connection with the Causes of Death: G. B. Long- 
staff, M.A. 

Society or Arts, at 8.—Borneo: B. F. Cobb 

Roya INsTiruTIoN, at 3.—Animal Heat: Prof. Gamgee. 


WEDNESDAY, Marcu 19. 

Grotocicat Society, at 8.—On Khytidosteus capensis, Owen, a Laby- 
rinthodont Reptile from the Trias of the Cape of Good Hope: Prof. Sir 
Richard Owen, K.C. B., F.R.S.—On the Occurrence of Antelope Remains 
in Newer Pliocene Beds i in Britain, with Description of a New Species, 
Gazella anglica: E. Tulley Newton.—A Comparative and Critical Review 
of the Madreporaria of the White Lias of the Middle and Western Counties 
of England, and of those of the Conglomerate at the Base of the South 
Wales Lias: Robert F. Tomes. 

Society or Arts, at 8.—The Elephant in Freedom and Captivity : G. P. 


Sanderson. 
Royat METEOROLOGICAL SociETy, at 7.—Thermometers: R. H. Scott. 


THURSDAY, 

Roya Society, at 4.30. 

LinNEAN Society, at 8.—Hairs occurring on the Stamens in Plants: Green- 
wood Pim.—Closure of Cyclostomatous Bryoz»a: A. W. Waters.—Life- 
History of A.cidium bellidis: C. B. Plowrignt.—Diatomacee from Island 
of Socotra: F. Kitton. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—Note on 
the Preparation of Marsh Gas: Dr. Gladstone, F.R.S., and Mr. Tribe. 

Rovat InsTITUTION, at 3.—The Older Electricity : Prof. Tyndall. 


FRIDAY, Marcu 21. 
Roya InstiTuTION, at 9.— Emerson: Matthew Arnold. 
SATURDAY, Marcu 22. 


Roya. Boranic Society, at 3.45. 
Royat InsTITUTION, at 3 —Photographic Action : 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 


| conclusively that a Conductor made of Copper of adequate size is the best 


all places | 


of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATEN1 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and alse 
the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, a W.C.; 7, NEW QUAY, LIVERPOOL: 
ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD- ON. TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED. CLASSIFIED. DESCRIPTIV® 


Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus, 
JOHN |. GRIFFIN anv ONS, 22, GARKICK STREET, 
IONT-ON, ‘V,¢ 





G. TISLEY & Co, 7 


OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAND SPECTROSCOPES, 


With Fixed Slits ...... 30/- each, 
With Adjustable Slits . i 40/- 5, 
Copy of an Unsolicited Testimonial from 
1OHN SANFORD DYASON, Eso., F.R.G.S., F.R.Met.S., 
Member of Council of Meteorological Society. 
L GARDENS, N.W., Septenber 19, 1883-8 
igher Alps—the vi icinity of Monte Rosa 
and other Alpine Passes, with a Pocket 
It has answered its purpose in a most 


3OSCOB} 

**T HAVE been working in the ! 
and the Matterhorn—the Gemmi 
Spectroscope I boug ght of you. 


| satisfactory manner.’ 


| 
| 
i; 
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To §. C. TISLEY & Co., 


172, Bromp TON ROAD, 


165 per Ann., 205. Post Free 
DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 
Herausgegeben von Dr. Wi_Hetm SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 
men Numbers may be had through anv Foreign Bookseller. 1884 will com 
mence the XVIIth volume. 

DijM ML E R, 77, Chi arlottenstrasse, 


S.W. 





Berlin : 


S.W., and all Booksellers 





On the 1st of every , Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTeNnTs:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & Cv., 54, Hatton Garden, E.C 











THIS 


THOLLOWAYS PILLS Joe 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—r1o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883, 


EARVE YT AND PEA HE, 
[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, & 6. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 

















SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 





MICHAEL FARADAY. HERMANN L, F. HELMHOLTZ. 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. 

JOHN TYNDALL. SIR GEORGE B. AIRY. 
GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. , 

SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS., 
SIR CHARLES WHEATSTONE. RICHARD OWEN. 

SIR WYVILLE THOMSON. JAMES CLERK MAXWELL, 
ROBERT WILHELM BUNSEN, JAMES PRESCOTT JOULE. 
ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON. ARTHUR CAYLEY. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 22 Portraits in a Handsome Portfolio for £5 15s. od. carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.0.’s payable to MACMILLAN & CO,, 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 








Now publishing, in Crown 8vo, price 2s. 6d, each. 


ENGLISH MEN OF LETTERS. 


EDITED BY JOHN MORLEY. 


JOHNSON. By LEstic STEPHEN. LANDOR. By Professor SIDNEY COLVIN. 
Scott. By R. H. Hutton. CHARLES LAMB. By Rev. ALFRED AINGER. 
GIBBON. ByJ. C. Morison. BENTLEY. By Professor R. C. JEBB. 
SHELLEY. By J. A. Symonps. DICKENS. By A. W. Warp. 

HUME. By Professor HUXLEY, P.R.S. MACAULAY. By J. C. Morison. 
GOLDSMITH. By WILLIAM BLACK. DE QUINCEY. By Professor MAsson. 
DEFOE. By W. MinTo. MILTON. By MARK PATTISON. 
BURNS. By Principal SHAIRP. HAWTHORNE, By HENRY JAMES. 
SPENSER. By the Very Rev. the DEAN oF ST. PAUL’s. SOUTHEY. By Professor DOWDEN. 
THACKERAY, By ANTHONY TROLLOPE. CHAUCER. By Professor A, W. Warp, 
BURKE. By JOHN Mor_ey. GRAY. By E. W. Gosse. 

POPE. By LEsLIE STEPHEN. STERNE. By H. D. TRAILL. 

BYRON. By Professor NICHOL, FIELDING. By AusTIN Dopsson. 
COWPER. By GoLpDwIN SMITH. P SHERIDAN. By Mrs, OLIPHANT. 


LOCKE. By Professor FOWLER. 
WORDSWORTH. By F. W. H. Myers. 
DRYDEN. By GEORGE SAINTSBURY. 


MACMILLAN AND CO., LONDON, W.C.. 


ADDISON. By W. J. CourTHOPE. 
BACON. By the Very Rev. the DEAN oF St. PAUL’s. 
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Messrs. MACMILLAN & CO’S NEW BOOKS. 


THE CUP: AND THE FALCON. 
By ALFRED, Lorop TENNYSON, Poet Lavreare. 


Feap. 8vo. 55. 











Ready March 18, with Two Portraits, Two Vols. Demy 8vo. 36s. 
THE LIFE OF 


FREDERICK DENISON MAURICE, 
CHIEFLY TOLD IN HIS OWN LETTERS, 


EDITED By His Son, 


FREDERICK MAURICE. 


TWENTY-FIRST ANNUAL PUBLICATION (Revised after Official Returns) of 
Aid bl % 9 sh  _ Y sotene 
THE STATESMAN’S YEAR-BOOK. A Statistical and Historical 
Annual of the States of the Civilised World for the Year 1884. Edited by J. SCOTT KELTIE. Crown 8vo. tos. 6d. 
‘“*The work has been recast, 90 pages of fresh matter have been added, anda brief study of the book will show what pains the 


Editor has taken te mak eit w srthy of its title. . . . Altogether, Mr. Kelti e may be congratul ated on having produced a vi inane ie 
which the statesman or student of politics may consult w ithout fear of bei ng misled, and the very evident zeal — industry whic] 








he has lavished in compassing this result entitles him to something more than a word of common praise.” — 7ime: 
POETRY OF MODERN GREECE; Specimens and Extracts. Trans- 
lated by FLORENCE M‘PHERSON. Feap. 8vo. 5s. [Next week. 


NEW BOOK OF TRAVEL. 


SAMOA. A Hundred Years ago and long before, together with N Notes 
on the Cults and Customs of Twenty-three other Is ae in the Pacific By GEORGE T U RNER, LL.D., of a Lond 
Missionary Society. With a Preface by E. B. TyLor, F.R.S. With Maps. Crown 8vo. 9s. 

NEW BOOK BY MR. JOHN FISKE. 

EXCURSIONS OF AN EVOLUTIONIST. By Joun Fiske, M.A., 
LL.B., formerly Lecturer on Philosophy in Harvard University, Author of ‘‘ Outlines of Cosmic Philosophy,” ‘* Dar- 
winism, and other Essays,” &c. Crown 8vo. 7s. 6d. 


PRINCIPLES OF PHYSICS, A TEXT-BOOK OF THE. By 


ALFRED DANIELL, M.A., Lecturer on Physics in the School,of Medicine, Edinburgh. Medium 8vo, 2is. 


STUDIES AND EXERCISES IN FORMAL LOGIC: including a 
Generalisation of Logical Processes in their Application to Complex Inferences. By JOHN NEVILLE KEYNES, M.A., 
late Fellow of Pembroke College, Cambridge. Crown 8vo, 10s. 6d. 

MANUALS FOR STUDENTS. NEW VOLUMES. 

HEAT. By P. G. Tart, M.A., Sec.R.S.E., formerly Fellow of St. Peter's 

College, Cambrid; ge, Professor of Masud Philosophy in the University of Ex linburgh. Crown 8vo. [Next x 


A COURSE OF INSTRUCTION IN ZOOTOMY (VE RTEBR ATA). 


By T. JEFFREY PARKER, B.Sc. Lond., Professor of Biology in the University of Otago. Illustrated. Crown 8vo. 
[Next week. 





BURNETT LECTURES. 
ON LIGHT. First Course. ON THE NATURE OF LIGHT. 


Delivered at Aberdeen in November 1883. By GEORGE GABRIEL STOKES, M.A., F.R.S., &c., Fellow of Pembroke 
College, and Lucasian Professor of Mathematics if the University of Cambridge. Crown 8vo. 2s. 6d. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION 
INTO THE ROYAL MILITARY ACADEMY FOR THE YEARS 1880-1883 INCLUSIVE. Crown 8vo. 35. 6d. 

BY PROFESSOR F. MAX MULLER. 
KANT’S CRITIQUE OF PURE REASON. The only Complete 


Translation of the Original Edition. By F. MAX MULLER. With an Historical Introduction “by Lupwic NoIreE. 





2 Vols. Demy 8vo. 32s. 
** Through this Sadhaiod Kant’s work has for the first time become international—the common property of the whole world,’ 
— Times. 





MACMILLAN AND CO., LONDON, 
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ASTRONOMICAL TELESCOPES. — 


FINEST POSSIBLE QUALITY. 
tin. Wray Lens, best mounting, &c., &c. £5 0 34in. Wray Lens, best mounting, &c., &c. £15 
gin. do. do. do. 47 10 | qin. do. do. do. L25 
do. do. do. £12 10 | 44in. do. do. do. #40 
"THE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c,, Equatoreal Stand ... £12 
New Illustrated Catalogue, 3 stamps. 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit it to any 
telescope for Photographic Solar Spots, &c., complete ... a ‘ ‘ me. die iat BY 
“LE MERVEILLEUX ” } plate, complete dry plate apparatus , : 
“LE MERITOIRE” j plate, complete dry plate apparatus, double rising front, swing g back, rack to focus, ‘&e. &e. £1 
THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tail board, and every recent 
improvement . Pe ba a ani ine dics ee =e » 
Illustrated Photo Catalogue 2 stamps. 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. — 








THE PATE ENT BOOK- SHELF FITTINGS, as used in the PUBLIC LIBRARIES of LIVER. 
POOL, GLASGOW, BIRMINGHAM, X&c., enable a nice adjustment of Shelves to be made without trouble. 

HOOKHAM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND EAsy means of hanging Pictures, 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost. 


Illustrations and Particulars sent POST FREE on Application to 


WILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 ; Paris, 1855; London, 1862; Paris awn in London, 1874. 


4 As Wine in Bottles at 38.. 58., ‘and 9s.; Lozenges, 2s, 64. 
MORSON 5 Pox ong 64; elicinal 1 as. 3p * Bil. noe ani ne 
Powder, as ‘* Medicinal Pepsine,” at 2s. 6d, and 4g.: and 

‘¢ Porci,” a more concentrated preparation than the Medicinal, 


Preparations of at 4s, 6d, each. 


ia ; SOLD BY ALL CHEMISTS. 
Che popularity Pepsine has acquired 

as almost a specific for chronic dyspepsia, PEPSINE 

indigestion, &c., is due to the fact that 


it is the nearest possible production of the 

active principle of the gastric juice of the : 

stomach. Unfortunately, like all other Highly recommended by the 
inventions of a like nature, Pepsine has Medical Profession for 


been not slightly discredited by the spu- 


rious manufactures that have been issued : 
from time to time ; itis therefore neces- 
sary as a guarantee of its efficacy to see 


that each bottle bears the makers’ name, 


MORSON & SON, Southampton Row, Russell Sq, London. 


‘*Ts as nearly tasteless as Cod-Liver Oil 
\EN can be.”—Lancet. 
k **No nauseous eructations follow after it 
\\ is swallowed.” —JAfedical Press. 


“Pp 29 
It can be borne and digested by the most 
erfécted delicate ; is the ONLY OIL which does not THE SPECIFIC FOR 


**repeat ;”’ and for these reasons the most 
efficacious kind in use. In capsuled bottles i 
I only, at 1/4, 2/6, 4/9, and 9/-. Sold a 
everywhere. In bottles at 2/9, 4/6, and I1/-, 
13 GOLD ft 3 15 SILVER 
MEDALS. MEDALS. 


OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70°/, less than in other 
makes of Gas Engines. 
NEW TWIN ENGINES NOW OFFERED. 
IGNITION EACH REVOLUTION. 


Crossley’s Patent ‘‘ Self-Starter ’’ may now be applied. 
The Safest, Best, and Simplest made. 


CROSSLEY BROS., Limited, = eS Gare — 
Openshaw, Manchester. = : 
London , 24, Poultry, E.C. Glasgow, 193, Sauchiehall St. 
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A WEEKLY ILLUSTRATED JOURNAL 


‘ictures. 


Of Nature trusts the mind which 


HAM. § No. 751, VOL. - 29) THURSDAY, 


Registered as a suena at the General Pust Office] 


2s. 6d. Pes avd 
oe MEMORY. 


“5 and 


inst antanevus art of never forgetting, uses none of the “‘ localities,”” “ keys,” 


‘ pegs,” “‘links,”’ or ‘* associatic_ns” «f mnemonics. Prospectus post free. 


ziving opinions, from actual study of the system, of MR. RICHARD A. 


PROCTOR, - DR. ANDREW WILSON, and otiers. Any book k 


learned in one rea uding. Day and Evening Classes in ** Never Forgetting. 


and for Cure of ‘* Mind-Wandering.” Taught thoroughly by Post.—Pro- | 


fessor LOISETTE, 37, New Oxford Street (opposite Mudie’s Library). 





TO BE LET ON LEASE.—A Small House | 


in the best part of ST. JOHN’S WOOD, near LORD’S CRICKET 


GROUND. Comtains on ground-floor four reception rooms, one «f 


which was built fir and has been used as a studio ; kitchen and offices. 


On first floor fc our bedrooms, bath-rcom with fitted bath, hot and cold 


water. Servant’s staircase. The house is in excellent repair, and the 
drainage has been put in order under the superintendence cf a Sanitary 
Engineer. Rent £125. No prem.um. Fittings and Fixtures to be 
taken. For Cards to view apply to Mr, Mittar, 8, Wellington Road, 
Se. Jchn’s Wood, and 14, Grz % n Street, Bond Strect. 





VALUABLE BOOKS—CHEAP!! 
Adi Latest Evirions, Cioth, New, and Carriage paid. 
Lraade and Cox’s Dictionary of Science, Literature, and Art, 3 vols., 


43 3 
Watts’s Dictionary cf Chemistry, with au the ~— lements, 18 
Li 
5 
Kawlinson’s (G.) History of Ancient Egypt, //lusts , 
fhne’s re of Rome, by Sir G. Cox, 5 vols. 


pply direct i a W M. F. CLAY. Sookseller, 2, Teviot Piace, , Evinpurcit 


MAPPIN st WEBBR’S 
CHESTS 


PLATE 


licinal, The LOISETTIAN SCHOOL of PHYSIOLOGICAL MEMORY, the 


CUTLERY | 


COMPLETELY 
FITTED. 


All Sizes in Stock. | 


SPECIAL 
DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDO 


MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD, 


** To the solid ground 


OF SCIENCE 


builds for aye.” —WoORDSWURTH 


MARCH 20, 18 


4 (PRICE SIXPENCE 





{All Rights are Reserved 


NEARLY READY, SECOND EDITION. 


HOW TO PHOTOGRAPH 


’ 


SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES. 


With an Additional Chapter on an Easy Method of Enlargi: g 


from them. 
BY 


T. C. HEPWORTH. 


PRICE SIXPENCE. 


PUBLISHED BY 


JOHN 


BROWNING, 


63, STRAND, LONDON, w.c. 





| STANDARD METEOROLOGICAL INSTRUMENTS 


NEGRETTI 


ZAMBRA’S 
Sunshine Recorder. 


Ss... With Adjustments for any 
Latitude, 
PRICE £12 12s. od. 
A Supply of Divided Papers, for 
One Year's Use 
Zi 12s. od 


Wustrated Price Lists Post 
free. 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her MAjesty THE QUEEN, 


HOLBORN VIADUCT, 


i5, CORNHILL, & 


122, REGENT STREET, LONDECN 
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MICROSCOPES. | LIVING SPECIMENS FOR THE MICROSCOPE, 


Unequalled by any other Maker at the same Price. Intending Purchasers | 


should apply to the Manufacturer, GOLD MED: oe awarded at the FISHERIES EXHIBITION to 
EDMUND WHEELER, THOMAS B 11 1 57, NE -WHALL S'l R EET, BIRMINGHAM 
who has last week sent to his subscribers Melicerta ringens, or Ant 





48s, Tollington Road, Holloway, N., London. 





commana physa vegetans, with drawing and description. 
SCIENCE AND ART DEPARTMENT oe oo ge 0 { ith Ps site Msc ion ot lg "Voly < tlobe 
OF THE COMMITTEE OF COUNCIL | : 








Nitella, &c. 


ON EDUCATION | _ Weekly Announcements will be made in this place of Organisins T. 


| is supplying. 


BA oe gt ye nen Specimen Tube, One Shilling, post-free. 
SCIENCE AND ART EXAMINATION S, 1854. Twenty-six Tubes in course of Six Months for Subscription of £1 13 
ART. or Twelve Tubes for 10s. Ed. 


e Art, Medel Drawing. Portfolio of Drawings, Ten Parts, 15. each. 
Art, Freehand Drawing. 


we Art, Practical Geomeuy. | "THE MASON SCIENCE COLLEGE, 
tis BIRMINGHAM. 


The CHAIR of MATHEMATICS in this COLLEGE will sheril 
ACANT, i ‘ 


May 7, Wednesday {7 


Yhursday 


















, p.m. uence of the Ap} intment of Prof. Hill to the ( 
May 9g, Friday 7to1 XIV Animal Physiology t niversity College, Londcn. Stip nd, £2:0 per 
; ( Il —Machine Construction and Drawing th Fees fror n Day Students, and the whole of the I 
to, Saturday 6to1 [1 1.—Building C: nstructicn. nts. 
it . ‘andidate will be expected to enter on his dut! 
12, Monday 
13, Tuesday uld be sent to the undersigned, on or befire Apri 
14, Wee 
15, Th f the Council, Candidates are especially 
16, Frid = i y be obtained from 
GEO. H. MORLEY, Secre 
17, Satu 
19, Monday UNIVERSITY COLLEGE OF SOUTH 
, Tuesd WALES AND MONMOUTHSHIRE 
Wed: PROFESSOR OF ENGINEERING 
. Thurs The C | are prepared to APPOINT a PROFESS OR cf 
Friday GINEERING ta salary of £300 ium, with a share cf the f 
23, y 
Further inf rmat n can be ob rt m the undersigned, to 
7» references and testimon re Relies ey oe t later than April 
University College, Carciff “IVOR JAMES, Registr 
HOME TUITION, LONDON & SUBURBS 
Friday —STUDENTS desiring Ins truction in Mathemat:cs attended at t 
1 own houses by 2 High Wrangler, M.A. Hrin. Coll., on very reasor 
Cand lidates who do 1 “re 4 - ey terms.— X., C. nit gham Road, Shepherd’s Bush, W, 


SCIENTIFIC ART. 
DIAGRAMS FOR eae a LECTURES 
AN 
ILLUSTRATIONS FOR. * SCIED NTIFIC WORK. 
Carefully and neatly executed from Descriptions, Sketches, cr Object 


Commissions Addressed to 


MR. W. S. DUNCAN, SCIENTIF!C ARTIST, 





Horseferry I 
Cutler, Esv., 
Lovell, Ksu., 14, Bra 
} i 














( “4 vicl 1 (Care of Mr. D. Bocur), 
. ‘ WW . ) , ST. MARTIN’S PLACE, TRAFALGAR SQUARE, W.¢ 
Maryletone, | : - . 
thwar | ROCK SPECIMENS 
we ser Abra? » | AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATI( 
Geaith, Beo.. 3 The Largest Steck and Greatest Variety in London. 
Indivi 1 ne New Lists New Ready. 
Li a ag or a Lxc C: llections and Single Specimens. All Examples are well and care 
form rey awe Grade Dr authenticated. 
= an Ker reg sis ge f Ss Spectality.— Large and carefully-cut Reck Secti ns from well-authe 
need ation fee f applicatic nad »» 325 beto cated Specimer Prof. James Geikie says: ** These are the largest 
oats cial, terwards up to April 30, for each evening on which | best-cut sections made by any one in England.” 
t) A nglg te e ned, or a cr mpositi n fee of sos. fcr any number of a . ~ 73 r 
evenings. Ap} tions for an ion at South Kensingten « annot be J AMES R. GREGORY ’ 
' d ter April wols and Classes connet he « amined at Geolocist and Mineraloesst 
S ao Kensinatos reologist an ralogy'st, 
By roft 3, CHARLOTTE STREET, FITZROY SQUARE, LONDON 
Committee of Cour ii se 
MINERAL CABINET FOR SALE 
U NIVER 3 w c Oo Fr G E. _A handsome, well-made, ( live-wood CABINET f . Drawers in af 
. tiers, the three centre tiers of 14 drawers each, each drawer measuring 
NOTT INGHAM. 17 X 2in. deep, the two side tiers of 10 drawers each, each drawet 
The CHAIR cf MATHEMATICS and PHYSICS will shortly be Vac measurir x 14 3 in. deep, the whcle inc} sed by five panelled do: 
: nseauenc f Resionati me: P + if pynnonondiaaa hortly Vacant ad ir bly adapted f r Minerals, Fessils, Shellx, &c. For Pr 
Salary £4 r m, with a perti n of the Fees. » and to view, apply to 
. phic - ; Festi ial t : tt ! n or before M urch 25 J AMES R. GREG(¢ RY, 
——————= wae Se cont om Agplicasion to the 88, CHARLOTTE STREET, FITZROY SQUARE, 








SAM. GEO. JOHNSON, a 
March, 1324 Town Clerk, Nottingham MR. RICHARD ANDERSON, F. G. S., 
- | AUTHOR OF 
To CLERGYMEN, EXECUTORS, &c.— “LIGHTNING CONDUCTORS: 
Mr DI¢ KIN Si N, ‘ f 89, Farringdon Street, London, begs to intimate THEIR HISTORY, NATURE, AND MODE OF APPLICAT/IO“ 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only ccmplete LIBRARIES, but also Small | Makes a Specialty of ‘Testing the Efficient Acticn of Lightning Conduct 
C Hections cf second-hand Books and MSS. » ther in Town or Country. | 7” d of giving Advice as to the best mode of applying the Apparatus for 
.B.—Travelling expenses culy charged when the beoks are not Protection of Public and Private Buildings. 
gudaack LEADENHALL HOUSE, 101, LEADENHALL STREET, E.C 
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Srle by Auction. 


MONDAY NEXT, SALE NO. 6624 


INSECTS, BIRDS’ EGGS, &c. 
Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38, King Street. Covent Garden, on MONIJ)AY 
ciselv, several small C tions of 
S ells, 
ar 





pared, 4s., post free. 
E. WADE WILTON, Northfield Villas, Leeds. 


MINERALOGY AND GEOLOGY. 


g have just arrived:—RORRICHITE, 
FRIGIDITE, PITTKOTT?. also Goop BARRAN DITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, EFNARGITF, NA- 
TIVE SILVERS, ARGENTIIF, PYRARGYRITE, &c , &¢ 

VERY FINE “SHERRY-COLOURED” T 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 

Lists on Application. Hammers, Chisels, I 
PRIVATE LESSCNS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 

STRAND, LONDON, 


Opposite Norfolk Street 


STANDARD 
COLLECTIONS AND APPARATUS 


FOR TEACHING 
GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE. 

- In the Press. 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d 
N.B.—As only a limited number of Copies will be issued 

sent On at once to avoid disappointment. 
THOMAS J. DOWNING, 
38. WHISKIN STREET, LONDON, E.C. (over Quarter of a Century) 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
-n sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 


The following New Minerals 





'PAZES 


and Hammer Straps 


eel FE 


orders shou!d be 


faA 
BEST BLACK INK KNOWN, 
DRAPER’S INK (DICHROIC). 

DIFFERING FRYM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted | 
hy the principal Banks, Public Uffices, and Railway Companies throughout | 

Treland. 
It writes almostinstantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liableto Blot. moment of wr ting. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change ; F, Nrwsrry & Sons, Newgate 
Street: J. Austin & Co., Duke Street, Liverpool ; and to be had of al 

Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





Now ready. Crown 8vo, price ros 6. 


ELEMENTARY APPLIED MECHA- 
NICS. By THOMAS ALEXANDER. C.E.. Professor of Encineering 
in the Imperial College of Engineering, okei, Japan: and ARTHUR 
WATSON THOMSON, C.E., B.Sc., Professor or Engineering at the 
Royal College, Cirencester. Part II. TRANsveRse Stress ; upwards of 
tso Diagrams and 200 Examples carefully worked out; new and 
complete method for finding, at every point of a beam, the amount of the 
greatest bending moment and shearing foree during the transit of any set 
of loads fixed relatively to one another—e.¢. the wheels of a locomotive; 
continuous beams, &c., &e. 


“The student who should carefully read it and conscientiously wor' 
through the examples, would acquire a knowl-dze, theoreticaliy sound and 
practically useful, of this part of applied mecnanics wich he could not gain 
with the same Iabour and in the sane time from any other book which vas 
heen published on the subject.” —-WVature. 

MACMILLAN & CO., LONDON. | 
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SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOUN GRIFFIN ann SONS, 22, GARKICK STREET, 
LONDON, \W.C 


NOTICE OF REMOVAL, | 
THOMAS D. RUSSELL, 





Late of ESSEX STREET, STRAND, 
Has re ved his extensive Collections of Geok 1, Petrological, Minera 
logical, and Micr ypical Specimens to more convenient Premises at 
78. NEWGATE STREET, near the N General Post Office. Address— 


THOMAS D. RUSSELL, 
*§, NEWGATE STREET, LONDON, 


LA SEMAINE FRANCAISE: 
Newspaper and Review in the French Language. 
Science, Art. Varieties, Notes. Price 2d¢ , thro 
the Railway Bookstalls. Office, 441. Strand, W. 

LA SEMAINE FRANCAISE: Journal Franc 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés 
et Notes Un exemplaire par la poste, 2}7.. en timbres pe 
ment franco par la poste—un an, tos. 107 ; six moi 
chez tous les libraires et aux gares des chemins de 
aux bureaux, 441, Strand, Londres, W.C 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise ” has been brought out in Lond benefit of those English 
readers who may wish to study contemp rary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —Graphi 

LA SEMAINE FRANCAISE.—* The numbers before 
us are full of good things. . . . It wiil be far better for most than anv 
one of the best papers published in Paris itself. We are much pleasec 
with the character of it, and believe it will be highly valued in all those 


i, 


a Weekly 
Politics, Literature, 
Booksellers, and at 
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many households where French is cultivated. ‘The printing is very we 
done.”” —Uneen. 
Terms oF SuBSCRIPTION :— s. ad. 
Three Months ... i s ne a ~~ 
Six ” eee ° 5 g 
Tw elve . oe To 10 


P.O.O. payable to A. Cristix. 
Publishing Office, 441, Strand, W.C. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests. 
{. censing, Legal, and Parliamentary Matters. 
Review or THE Matt AND HopTRADES; AND WINE Ann SPrritT Trane 
Recorp. 
The Organ of the Country Brewers. 

** The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6¢. per annum, post free ’ 
Single copies rs. each. Registered for trans 

Offices—e. Bond Court, Walhrock, 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journai in Scotland, circulates extensive'y among 
Landowners, Farmers, Resident Agents, and others interested in tne 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal Britis 
and Irish Markets of the week. 

Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Fsrates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUT- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 3$¢. Annual Subscription, payable in advance, ras 

Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London 


ating from any quarter-dav 





n abroad 


ndon. F.C 











Money Orders navable to Charles Andereon. Tun... Fdinburch 


HOLLOWAYS OINTMENT | A CERTAIN 


‘ REMEDY 


For BAD BREASTS, OLD WOUNDS, and SORES. 
effectually rubbed on the Neck and Chest, it cures SORT 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, end all Skin Diseases it is unequallec, 
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CARAT GOLD. MR. STREETER, DIAMONDS 


- GEM MERCHANT AND GOLDSMITH, | SAPPHIRES. 
panipainenaiag HE INTRODUCEK OF 18-Carat GoLp JEWELLERY, CATSEYES. 
BROOCHES. 

NECKLACES. BOND STREET, W. RUBIES. 


LOCKETS. _| LONDON, CEYLON, JAPAN. | _ PEARLS. 











THE NEW PRINCIPLES 
OF NATURAL PHILOSOPHY. 


With an Answer to Prof. Huxley on “The Laws of Motion.” 
ALSO, 
AN ANSWER to “NATURE.” Price One Penny. 
AN ANSWER to“ KNOWLEDGE.” Price One Penny. 
ANSWERS ‘to the “ATHENAZUM,” the “PALL MALL GAZETTE,” and 
the “WESTMINSTER REV IEW.” Price One Penny. 
By WILLIAM LEIGHTON JORDAN, F.R.G:S. 
London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar sitll W.C. 


THE SCIENTIFIC Rk E SULTS OF THE VOYAGE OF H.M.S Just Published, Price One e Shilling. 
CHALLENGER.” | e 
Now ready, Zoology, Vol. V it with many Illustrations in Lithography and The RAINBAND: How to Observe it, and 


Chromolitho of Royal 4to, loth What to Expect from it. By HUGH ROBERT MILL, B.Sc., er 
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‘pegs,” ‘‘links,”’ or **associaticns” «f mnemonics. Prospectus post free. 
giving ——. from actual study of the system, of MR. RICHARD A. 
PROCTOR , DR. ANDREW WILSON, and others. 
learned in one reading. Day and Evening Classes in ‘* Never Forgetting,” 
and for Cure of ** Mind-Wandering.”” Taught thoroughly by Post.—Pro- 
fessor LOISETTE, 37, New Oxf rd Street (opposite Mudie’s Library). 


TO BE LET ON LEASE.—A Small House 





in the best part of ST. JOHN’S WOOD, near LORD’S CRICKET | 


GROUND. Conrains on ground-floor four reception rooms, one of 
which was built for and has been used as a studio ; kitchen and offices. 
On first floor four bedrooms, bath-rcom with fitted bath, hot and cold 
water. Servant’s staircase. 


Engineer. Rent £125. No premium. Fittings and Fixtures to be 
taken. For Cards to view apply to Mr. Mittar, 8, Wellington Road, 
St. John’s Wood, and 14, Grafton Street, Bond Strect. 


VALUABLE BOOKS—CHEAP !! 
Adil Latest Eprrions, Cloth, New, and Carriage paid. 


Brande and C >x’s Dictionary of Science, Literature, and Art, 3 vols., 
35: £1 Tos. 





3 
Watts’s Dictionary of Chemistry, with aut the Supplements, 1 3. 
9 vols., £15 2s —£8 8 
Rawlinson’s (G.) History of Ancient Egypt, //Zusts , 2 vi is., 8vo, 


Thne’s History of Rome, by Sir G. Cox, 5 vols. Pi 17s.—£r 1 


Apply direct to WM. F. CLAY. Bookseller, 2 2, Teviot Pt 10T PLACE, EDINBURG RGH | 


MAPPIN s& WEBR’S 
— 


PLATE 
CUTLERY 


COMPLETELY 

FITTED. 
= pain 
4 = NN All Sizes in Stock. 
AY: _ 
WAAL SPECIAL 

Ss ¢ DETAILED LIST 

FREE, 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
LONDO 


MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD. 


MARCH 27, 


The house is in excellent repair, and the | 
drainage has been put in order under the superintendence cf a Sanitary | 


£3 35.—£1 os. 





1884 [PRICE SIXPENCE 





{All Rights are Reserved 


NEARLY READY, SECOND EDITION. 


HOW TO PHOTOGRAPH ; 


Any book i 


OR, 
SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES. 


With an Additional Chapter on an Easy Method of Enlarging 
from them. 


BY 


T. C. HEPWORTH. 


PRICE SIXPENCE. 


PUBLISHED BY 


JOHN BROWNING, 


63, STRAND, LONDON, W.C. 





NEGRETTI 


ZAMBRA’S 


Sunshine Recorder. 


With Adjustments for any 
Latitude, 


PRICE £12 12s. od. 


A Soares of Divided a. for 
One Year's 


£r 12s. od. 


Mlustrated Price Lists Post 


Free. 


NEGRET TI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her MAjesty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON 
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MICROSCOPIC OBJECTS Tarvin 

Of superlative perfection, illustrating Histology and every branch of | 
Microscopy. 

Catalogues post free and gratis on application, | 

| 

1 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48n, 


~ ROYAL INDIAN ENGINEERING 
COLLEGE. 


-d to fit an Engineer for empl yment in 
Europe, India, or the Colonies. Sixty Students will be admitted in Sep- 
tember next. Age, over Seventeen and under Twenty-one. For competiticn 
among thein the Secretary of State will offer thirteen Appointments in the 
Indian Public Works Department, and two in the Indian Telegraph Depart- 
ment. ‘Ihe College Prospectus gives full particulars. Apply to the | 
SECRETARY, Royal Indian Engineering College, Cooper’s Hill, Staines, 


GOVERNMENT GRANT of £4000 for the 
PROMOTION cf SCIENTIFIC RESEARCH.—A Meeting of the 
GOVERNMENT GRANT COMMITTEE will be held during the 
month of May. It is requ ations to be censidered at 
that Meeting be forwarded to Mr. Herspext Rix, Royal Society, 
Burlington tiouse, W., marked ‘‘ Government Grant,”’ before May 17, | 
1884 | 
THE MASON SCIENCE COLLEGE, 

BIRMINGHAM. 


Tollington Road, Holloway, London, N. | 


' 


The instruction given is arrang 

















The CHAIR of MATHEMATICS in this COLLEGE wil! shcrtly be 
VACANT, in consequence of the Appointment of Prof. Hill to the Chair 
f Mathe atics 1n University College, Lendcn. Stipend, £2:0 per annum, 
plus two-thirds « f the Fees from Day Students, and the whole of the Fees | 
from Evening Students 
fhe successful Candidate will be expected to enter on his duties on 
October 1 next 
Applications shuld be sent to the undersigned, on or before April 26 
next 
By a resoluticn of the Council, Candidates are especially requested to 
abstain from canvassing 
Further particulars may be obtained from 
GEO. H. MORL EY, Secretary 
OPEN SCHOLARSHIPS of NATURAL | 
SCIENCE of the Value of £100 and £60 are awarded annually in 
OCTUOBE u ST. THOMAS’S HOSPITAL MEDICAL SCHOUL, | 
Albert Embankment, S.E. For particulars —. to G. RENDLE, | 


Medical Secretary . M. ORD, Dean 


TO SCIENCE TEACHERS. —For Sale, 


P lst pe for Convergent and Parallel Light. System Descloiseaux, 
by Laurent. Will show the Wi ie. st Angled Crystals. A few be satifial | 
objects fr ditto. Also Diffraction Apparatus for ‘Telescope and 


Microscope.—T’o be seen at C. BaKkER’s, Optician, 244, High Holborn, 
WANTED.—« Nature,” the Week after Pub- | 
n, for Six M —S Boers Reply, stating Terms, &c., | 
FOR SALE, CHEAP._ONE “MARTIUS | 
} 


FLORA ee, 1 


from May tr next. 
Dubin. 


icatic 


to Wm. McLi i 


complete and in good ord er, conti lining 


ul! that has appe: 1. Price £100, cost £150. Address ‘‘ S. 5507, 
are of Rudolf “+ pena Advertising Offices, 18, Queen Victoria Street, 
London, E.C 


CLEKGYMEN, EXECUTORS, &e.— | 
Mr DICKINSON, of 80, Farringdon Street, Lcendon, begs to intimate 
that he PURCHASES, at the highest marketable value, for IM- 
MEDIATE CASH, not only complete LIBRARIES. but also Small 
Collections « f second-hand Bocks and MSS., either in Town or Country. 
Travelling expenses only charged when the bcoks are not 

purchased | 

Mk. RICHARD ANDERSON, F.C.S., 

AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND NODE OF APPLICATION,” 

.es a Specialty of Testing the Efficient Action of Lightning Conductors; 

f giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 
E ADE NHALL HOUSE, tor, LEADENHALL STREET, 


To 





E.C, 





“SCIENTIFIC ART. | 
AMS FOR SCIENTIFIC LECTURES 


Ab 
FOR. SCIEN YTIFIC WORKS 


DIAGR 














ILLUSTRATIONS 





efully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 
MR. W. S. DUNCAN, SCIENTIFIC ARTIST, 


. ST. MARTIN’S PLACE, TRAFALGAR SQUARE, W.C. 





of Mr. D. Bove), 
l 


NATURE 


' stones, &c., 





| March 27> tin 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last wee k s sent to his subscribers Noteus quadricornis, or (Ecist: 
crystallinus, with drawing and description. He has also sent cut Ophrydiu 


longipes, Melicerta ri ngens, Limnias cerat« phylli, Brachionus pala, Stentor 
poly m: rphus, Volvox glcbator, Protccoccus fluviatilis, Nitella in fructifica 
ion, &c. 


Weekly Announcements will be made in this place of Organisins T. B. 


| is supplying. 


Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1., 
or Twelve Tubes for 10s. Ed. 
Portfolio of Drawings, Ten Parts, 1s. each. 


SKELETON OF FROG 


Ae st fre« 
.W yADE WIL TON, Northfield Villas, Leeds. 


HOW & CO’S 
| Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application. 
*S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE 
MICRO-PETROLOGY.—Sections of Pitchstones, 
Syenites, Diorites, Gabbros, De jlerites, Basalts, 
Andesites, Pc rphyrites, Ri _ ites, Lavas, Ashes, 
price 1s. 6d. eac 


JAMES HOW & CO., 73, 


ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London. 
New Lists Now Ready. 

Collections and Single Specimens. All Examples are well and carefu! 
authenticate 

Speciality.— Large and carefully-cut Rock Secti ns from well-authe 
cated Specimens. Prof. James Geikie says: ‘* These are the largest and 
best-cut sections made by any one in England.” 


JAMES R. GREGORY, 
Geologist and Mineral 
88, CHAR LOTTE STREET, FITZROY 


‘NEW CATALOGUE OF MINERAL 
SPECIMENS. 


Arranged for the selection of Single Specimens, &c.. with Prices. 

List contains nearly all of the New Species described during the last 
also many discovered at new localities. ‘I'wenty-four pages P 
for Two Stamps. Also New Lists of Rare Minerals, Rock Specimens 
gical Apparatus, Collections, Hammers, Books, and Micros 

ks 


Sections of Ro« 
JAMES R. GREGORY, 
: Mineralogist aud Geologist, 
, CHARLOTTE STREET, F ITZROY SQUARE, 

YOUR ATTENTION is respectfully called 

to the Second Edition of my List of OPTICAL GOODS, &c., wit 

Illustrations and Testimonials. A, FRANCOIS, Specialist, Devons 

Place, Ryland Road, Birmingham, 


carefully pre- 


pared, 45. 





WALKER 


LAMP, 8s. 6d. 
Obsidians, Granite 

Tachylites, ‘Trachy 

Gneiss, Schists, Lime- 





FARRINGDON STREET, LONDON. 








“SQUARE, LONDON 


years, 











MINERALOGY AND GEOLOGY. 
e following New Minerals have just arrived:—BORRICHIT 
FRIGIDITE, PITTKOTT, also Goop BARRAN DITE, STEPHANT1 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c , &e. 

VERY FINE “SHERRY-COLOURED” Ti) PAZES. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS 


same. 


T 





ts on Application Hammers, Chisels, and Hammer Straps. 


PRIVATE. LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposi te Norfolk Street 


‘NATURE ” SERIE S.—NEW VOLUME, 


| ‘The CHEMISTRY of the SECONDARY 


BATTERIES of PL ANTE and FAURE. By J. H. GLADST\ 


Ph.D., F.R.S., and ALFRED TRIBE, F.Inst.C., Lecturer o 
mistry at Dulwich College. Crown 8vo. 2s. 6d. 


MACMILLAN & CO., LONDON. 
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Sile by Au Auction. 


BOT ANICAL LI LIBRARY. 


MR. J.C. STEVENS has received Instruc- | 


ns from the Executors to offer for SALE by AUCTION in APRIL, | 


formed by the late Robert 
Further Particulars | in futur 
, Covent 


e Valuable BOTANICAL LIBRARY, 
HAN Bun. Heq., af * The Poles,’’ Ware. 
Advertisements.—Auction Rooms and Offices, 38, King Stree 
Gar adem, WC. 





STANDARD. 
COLLECTIONS AND APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, 


CATALOGUE POST FREE. 


I; the Press 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d. 

N.B.—As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment. 


THOMAS J. DOWNING, 
38. WHISKiN STREET, LONDON, E.C. (over Quarter of a Century) 


DIAMONDS IN MATRIX. 
R.C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
12, verte STREET, SOHO, W. 


NOTICE OF — REMOVAL. 
THOMAS D. RUSSELL, 


Late of ESSEX STREET, STRAND, 
Has removed his extensive Collections of Geological, Petrological, Minera- 
logical, and Microscopical Specimens to more convenient Premises at 
78. NEWGATE STREET, near the New General Post Office. Address— 
THOMAS D. RUSSELL, 


78, NEWGATE STREET, LONDON, E.C. 








On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CarrInGTON, 
With the Assistance of 
Freperick Bonr, F.Z.S. Joun A. Powgr, M.D. 
Epwarp A. Fitcns, F.L.S J. Jenner Wer, F.L.S. 
F. BucHANAN Wuirte. M.D. 


Contains Articles by well-known Entomologists on all Branches of the | 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on | 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly | 


Lists of Duplicates and Desiderata. 


Numerous WoopcuT_ ILLusTRATIONS, to the printing of which especial | 


attention is given, and occasional LITHOGRAPHED and CHRomo-LiTHO- 
GRAPHED PLATBS. 


SIMPKIN, MARSHALL, & CO. 
LA SEMAINE FRANCAISE: 


Newspaper and Review in the French Language. 
Science, Art, Varieties, Notes. 
the Railway Bookstalls. Office, 441. Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Francais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24¢., en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. sd. Prix 2d. 
chez tous les hbraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441. Strand, Londres, W.C. 


. Stationers’ Hali Court. 


a Weekly 


Politics, Literature, 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- | 


gaise” has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —Graphic 

LA SEMAINE FRANCAISE. —‘“ The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best papers published i in Paris itself. We are much pleased 


with the character of it, and believe it will be highly valued in all those | 


many households where French is cultivated. The printing is very well 


done.”—Queen. 
goeee Months 


TERMS OF SUBSCRIPTION :— 


P.O0.0. nenatie e A. CrIsTIN. 
Publishing Office, 441, Strand, W.C. 


| Number in gto at least; 


| paper; 


Price 2¢., through Booksellers, and at 





NORTH BRITISH AGRICULTURIST, 


the only Agricu!‘ural Journal in Scotland, circulates extensively among 
Landowners, Far ners, Resident Agents, and others in-erested in the 
managemeat of land throughout the United Kingdom. 

The A sRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week 

The special attention of Land Age ents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 


| for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 


| TURIST a first-class medium for reaching that Class 


Price 3d. By post 34¢ 7. 
Offices—377, High St., 
E.C. 


Annual Subs scription, payable in advance, r4s. 
Edinburgh ; and 145, Queen Victoria St. London, 


ay Orders papal ble to Charles Anderson, Jun., Edinburgh. 


-- THE « HANSA” 





| Published since 1864 in Hamburg, is the only independent professional 


paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
frequent supplements and drawings. Subscription 
preceding numbers of the year furnished subsequently. Price 
Advertisements 4d. a line widely spread by this 
Business 


Edited by 


at any time ; 
12s. for twelve months. 
considerable abatement for 3, 6, 12 months’ insertion. 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. 
W. v. Freeven. M.R., chennai Alexander Street, 8. 


16s per Ann., 20s Post Side 
DER NATURFORSCHER., 


Wochenblatt zur Verbreitung der Fortschritte in den 
vaturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK. 

A Weekly Periodical devoted to Natural Science. 52 Nos., r6s. Speci- 
men Numbers may be had through anv Foreign Bookseller. 1884 will com- 
mence the X VI Ith volume. 

Berlin: Di}MMLER, 77, Charlottenstrasse, SW... and all Bool lers. 


LLELECTRICITE: 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes., 


REVUE HEBDOMADAIRE, 





| Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 


au courant de toutes les expositions électriques, et de tous les 
progrés de l’électricité. 
Comité de Rédaction, ARMEN GAUD JEUNE, 
>résident ; 
A. BERTHON, E. BOISTEL, F. BOREL, 

R. de COULON, W. de FONVIELLE, L. MAICHE. 
A. de MERITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 20s. ; Six Months, 10s, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. 


‘THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests. 
fscensing, Legal, and Parliamentary Matters. 
Review or THE MALT anp Hop TRADES; AND WINE AND SPIRIT TRADR 
Recorp. 
The Organ of the Country Brewers. 

“The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 

Single copies 1s. each. Registered for transmission abroad. 

Offices—s, Bond Court, Walbrock, London, E.C. 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum. 

ConTents:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & Co., 54 Hatton Garden, E. Cc. 


DUBLIN UNIVERSITY PRESS SERIES. 
Just Published, Fceap. 8vo, pp. 404. Price ss. cloth 


A MANUAL of HISTOLOGY and of 
HISTOLOGICAL METHODS. By J. M. PURSER, M.D., F.K. 
and Q.C.P., Professor of the Institutes of Medicine, School of Physic, 
Trinity College, Dublin. 


London: LONGMANS, GREEN, & CO. 
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THE NEW PRINCIPLES 
OF NATURAL PHILOSOPHY. 


With an Answer to Prof. Huxley on “ ‘The Laws of Motion.” 
ALSO, 
AN ANSWER to “NATURE.” Price One Penny. 
AN ANSWER to“ KNOWLEDGE.” Price One Penny. 
ANSWERS ‘to the “ATHENAZUM,” the “PALL MALL GAZETTE,” an 
the “WESTMINSTER REVIEW.” Price One Penny. 
By WILLIAM LEIGHTON JORDAN, F.R.G.S. 
London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 





Now Ready, price 15. 6d. Just Published, Price One Shilling. 


ON THE FORMATION OF URIC ACID.§ The RAINBAND: How to Observe it, ani 
IN ANIMALS: its Relation to Gout and Gravel. ‘Together with an What to Expect from it. By HUGH ROBERT MILL, B.Sc., FCs 
Explanation of the Therapeutic Effects ? 3 some of the Remedies used With Numerous Illustrations, and a full description of the method 
in the Treatment of those Disorders. By P. W. LATHAM, M.A., Rain-predicting by means of the Rainband as observed in |} 
M.D., Fellow of the Royal College of Physicians, London ; Downing smallest-sized Direct-Vision Pocket Spectroscope. 

Professor of Medicine, Cambridge. Con‘ents.—Introduction—H ow to see the Raintand— What the Rai 

Cambridge: DEIGHTON, BELL, & CO. — ry us — por nog aphical Representation of Observat 

London: GEORGE BELL & SONS. tesults of Rainband Predicting ; 
= be had from the Publisher, ADAM HILGER, 204, Stanhope Stree 
N.W. 





Now Rez ady, with Illustrations and Blank Pages. Price 7s. 6d. —— -—_—_-— —- 
LECTURE NOTES ON PHYSICAL ‘Rew Ronde, Ov051 price 12s. 6d. cloth. 
GEOGRAPHY AND GEOLOGY. By J. V. ELSDEN, BSc, | OUTLINES OF PSYCHOLOGY, with 
F.C.S,, and W. B. LOWE, M.A., F.C.S. Special Reference to the Theory of Education, By JAMES SULL 
A. PERCY SMITH, Horton Street, Rugby. M.A., Examiner for the Moral Sciences Tripos in the University 
; : s : - site - 7 Cambridge ; Author of ‘* Sensation and Intuition,” &c. 


MINERALS AND STONE London, LONGMANS & CO. 


IMPLEMENTS. | PHYSICAL GEOLOGY FOR STUDENTS 
Mr. BRYCE-WRIGHTI begs to call the attention of his Clients and the AND GENERAL READERS. By A. H. GREEN, M.A., 
Public to his large series 0 } Professor of Geology in the Yorkshire College of Science, ‘Lec 
MINERALS AND STONE IMPLEMENTS, oo ee eee the Author’s own Drawings. Third and Enlarz 
from which single specimens can be selected. iss , 
Elementary Collections of Minerals, Fossils, and Rocks fro ym £1 upwards. _ RIV ING TONS: Waterloo Place, Pall Mall, London. 
—These Collections t ad the e Med 6 
ee TRe CHES SERNNNRY Oe FUR ANN, Mee At all Booksellers, Cloth, Price 32. 6d. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. | PR} YSIOLOGICAL CRUELTY: or FACT 
’ 
RVCEKWRICG versus FANCY. An Inquiry into the Vivisection Question 
| BRYCE-WRIGHT, versus FANCY. Ai Que 
Mineralogist and Expert in Precious Stones, ‘Of allthe works on the side of the vivisection physiologist, ‘ Physiolog 
204, REGENT STREET, LONDON, W. Cruelty * is the most able.’’—Grafiic. 
as TINSLEY BROTHERS, 8, Catherine Street, Strand 





With numerous I /lustrations, Crown 8vo, 3s. 6d. a 

POLARISATION OF LIGHT. By W. | ukfrkK and ROMAN COINS. Catalogu 

SPOTTISWOODE, LL.D., late President of the Royal Society, &c. of the Collection formed by GEORGE SIM, F.S.A. Scot., Edinburg! 
New Edition [Nature Series 4to. Price ars. 


" MACMILLAN & CO.. LONDON. MACMILLAN & CO., London. 








NOW READY, No. VII. APRIL, Super Royal 8vo, Price SIXPENCE, by Post EIGHTPENCE. 


English Fllustrated Magazine. 


Frontispiece—* THE LIZARD LIGHTS BY NIGHT.” 
Engraved by R. PATERSON, from a Drawing by C. NAPIER HEMy. 
CHANGES AT CHARING CROSS. 
By Austin Dosson. With Illustrations by J. O'Connor, A. Morrow, and Holts 
AN UNSENTIMENTAL JOURNEY THROUGH CORNWALL (to be continue 
By the Author of ‘* John Halifax, Gentleman.” With Illustrations by C, NapreR HE 
THE BELFRY OF BRUGES. 
By Rose G. Kincsiey. With Illustrations by A. DANSE, 
A HERALD OF SPRING. 
By WALTER CRANE. With IIlustrations by WALTER CRANE. 
PAUL VARGAS: A MYSTERY. 
By HuGu Conway, Author of ‘* Called Back.” 
BYGONES. 
By H. A. H. 
HOW I BECAME A WAR CORRESPONDENT. 
By ARCHIBALD FORBES. 
THE ARMOURER’S PRENTICES. 
By CHARLOTTE M. YoncE. Chapters XIV., XV.° 


MACMILLAN & CO., LONDON. 
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SUBSCRIPTIONS to “NATURE.” | LIGHTNING CONDUCTORS. 
d. } 


Experience, accumulated since the time of Benjamin Franklin, proves 





S. 
Vearly . . . 28 o i 
8 ek He conclusively that a Conductor made of Copper of adequate size is th 
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ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be o}stained of all Decorators. Special Prize Medal, Sanitary Institute. 


Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883 


HARVEY AND PEA KH, 
[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &«. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 








Now publishing, in Crown 8vo, price 2s. 6. each. 


ENGLISH MEN OF LETTERS. 
EDITED BY JOHN MORLEY. 


JOHNSON. By LESLIE STEPHEN. LANDOR. By Professor SIDNEY COLVIN. 
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HUME. By Professor HUXLEY, P.R.S. MACAULAY. By J. C. Morison. 
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DEFOE. By W. MinTOo. MILTON. By MARK PATTISON. 

BURNS. By Principal SHAIRP. HAWTHORNE. By HENRY JAMES. 

SPENSER. By the Very Rev. the DEAN oF ST. PAUL’s., SOUTHEY. By Professor DOoWDEN. 

THACKERAY, By ANTHONY TROLLOPE. CHAUCER. By Professor A. W. WARD, 

BURKE. By JOHN MorRLEY. GRAY. By E. W. Gosse. 

BUNYAN. By J. A. Froupe. SwIFT. By Leslie STEPHEN. 

Pope. By LesLiz STEPHEN. STERNE. By H. D. TRAILL. 

BYRON. "By Professor NICHOL, FIELDING. By Austin Dopsson. 

COWPER. By GoLDWIN SMITH. SHERIDAN. By Mrs, OLIPHANT. 

LOCKE. By Professor FowLER. ADDISON. By W. J. CourTHope. 
WORDSWORTH. By F. W. H. Myers. BACON. By the Very Rev. the DEAN oF Sr. PAuL’s. 
DRYDEN. By GEORGE SAINTSBURY. | [Nearly ready. 
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MICHAEL FARADAY. HERMANN L, F. HELMHOLTZ, 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. 

JOHN TYNDALL. SIR GEORGE B. AIRY. 
GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ. , 

SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS, 
STIR CHARLES WHEATSTONE. RICHARD OWEN. 

SIR WYVILLE THOMSON. JAMES CLERK MAXWELL. 
ROBERT WILHELM BUNSEN. JAMES PRESCOTT JOULE. 
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Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
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DR. MORITZ BUSCH’S NEW WORK ON PRINCE BISMARCK. 
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Sketches fora Historical Picture by Dr, MORITZ BUSCH. Translated from the German by W. BEATTY-KINGSTON, 
huthor of ‘* William I., German Emperor,” *‘ The Battle of Berlin,” &e. Two Vols. Crown 8vo. 18s. 
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THE STATESMAN’S YEAR-BOOK. A Statistical and Historical 

Annual of the States of the Civilised World for the Year 1884. Edited by J. SCOTT KELTIE, Crown 8vo, Ios, €u. 

‘*The work has been recast, 90 pages of fresh matter have been added, and a brief study « f the bo . will show what pain 

Editor has taken to make it worthy of ite title. . « « pe Mr. Keltie may be congratulated on hav ing preduced a volume 
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SAMOA. A Hundred Years ago and long before, together with Notes 
on the Cults and Customs of Twenty-three other Is lands in the Pacific. By GEORGE TURNER, LL.D., of the London 
Missionary Society. With a Preface by E. B. TyLor, F.R.S. With Maps. Crown 8vo. 9s. 


PRINCIPLES OF PHYSICS, A -TEXT-BOOK OF THE. 
ALFRED DANIELL, M.A., Lecturer on Physics in the School of Medicine, Edinburgh. Medium 8vo, 21s. 
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College, Cambridge, Professor of Natural Philosophy in the University of Edinburgh. Crown 8vo. 7s. 6d. [Next week. 
A COURSE OF INSTRUCTION IN ZOOTOMY (VE RT E BRAT A). 
By T. JEFFREY PARKER, B.Sc. Lond., Professor of Biology in the University of Otago rated. Crown 8vo. 
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BURNETT LECTURES. 


ON LIGHT. First Course. ON THE NATURE OF LIGHT. 
Delivered at Aberdeen in November 1883. By GEORGE GABRIEL STOKES, M.A., F.R.S., &c., Fellow of Pembrol 
College, and Lucasian Professor of Mathematics in the University of Cambridge. Crown Svo. 2s. 64, 
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7s. 6d. 


to MACMILLAN’S CLASSICAL SERIES. NEW VOLUME. 
THUCYDIDES. Book I[V. Edited by C. E. Graves, M.A., Classical 
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too, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez ‘7 situ. Marine and Freshwater Algz with Axtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 
100, NEW BOND STREET, LONDON, OW. 





CHAS. CHURCHILL & CO., 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs. C. CHURCHILL & CO. are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, 
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by Merchants, Bankers, Lawyers, Clergy- hm: wat ay # time; writing much faster than aver- 
men, Doctors, Scientists, &c., &c., &e. Hk UA \ age penmen, and condensing matter 


‘** The total cost of a Type-writer would 
be more than repaid to many authors by 
the saving which it would effect in the 
production of even a single volume.” genial and healthful labour to men, and 
ROBERT BRUDENELL CARTER, F.K.C. S. | especially to educated women, 

HIS GRACE THE LORD ARCHBISHOP OF YORK writes: — “BisHopruorre, York, October 14th, 1882. 

. The Machine with which the Archbishop is writing has been in constant work for more than three years ; has written many thousands of letters, has 


travelled two or three thousand niles, he as never been out of order, except froma slight injury to the rack caused by careless packing fora journey over France. 
“ Messrs. BREMAN & ROBERTS 


BEE MAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, EC. C, 


to one-half the space occupied by pen 
writing. 
It opens a new and wide field of con 
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coos. THE “OTTO” GAS ENGINE, ‘seoac: 
OVER 10,000 DELIVERED. 


CONSUMPTION of GAS guaranteed 
to be 20 to 70°/, less than in other 
makes of Gas Engines. 

NEW TWIN ENGINES NOW OFFERED. 
IGNITION EACH REVOLUTION. 
Crossley’s Patent ‘‘ Self-Starter ’’ may now be applied. 
The Safest, Best, and Simplest made. 


CROSSLEY BROS., Limited, | Co eee 
Openshaw, Manchester. = ! 
London, 24, Poultry, E.C. Glasgow, 193, Sauchiehall St. 


Printed by R. Cray, Sons, AND TayLor, at 7 and 8, Bread Street Hill. Queen Victoria  Seveets. in the City of Londen, and published by 
MAcwILLaN AND Co., at the Office, 29 and 30, Redford Street, Covent Gardev.—Tuurspay, March°27, 7884. 
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PLATE 


AND 


CUTLERY 
COMPLETELY 
FITTED. 


All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 


MANUFAC TORY—The Royal Plate and Cut 


ler, Work., 





SHEFFIELD. 


"— WORDSWORTH 


[PRICE SIXPENCE 
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(All Rights are Reserved 
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JUST PUBLISHED, SECOND EDITION, 


HOW TO PHOTOGRAPH ; 


OR, 
SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES. 


With an Additional Chapter on an Easy Method of Enlarging 
irom them. 


BY 


T. C. HEPWORTH. 


PRICE SIXPENCE. 


PUBLISHED BY 


JOHN BROWNING, 


63, STRAND, LONDON, W.C. 


STANDARD METEOROLOGICAL INSTRUMENTS 
NEGRETTI 


ZAMBRA’S 


Sunshine Recorder. 
With 





Adjustments for any 
Latitude, 


PRICE £12 ras. od. 


A Supply of Divided Papers, for 
One Year's Use, 


£r 12s. od. 


Lilustrated Price Lists Post 
Free. 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her MAjEstTY THE QUEEN. 
HOLBORN VIADUCT, 


45, CORNHILIL, & 122. REGENT ST REET, LONDON. 
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CITY AND GUILDS OF LONDON 


INSTITUTE for the ADVANCEMENT of 


TECHNICAL EDUCATION. 
TECHNOLOGICAL EXAMINATIONS, 1884. 

Examinations in Technology will take place at the different Provincial | 
Centres throughout the Kingdom on Wednesday Evening, May 28, 1834, 
at 7 o’clock. 

Secretaries are informed that the latest date for sending im returns of 
Candidates who wish to be examined in May next is MONDAY, April 23, 

after which date no application can possibly be received. 

Individual Candidates who are unable to arrs ange to be examined at a 
Provincial Science Centre can, on applicat’on to the Director and Secretary, 
be examined in London at the Finsbury Technical College, Tabernacle 
Row, E.C 

The Examinations will be held in 45 subjects. 

A Programme containing Syllabus of each subject and last year’s 
Examination Questions can be obt: lined from the Central Office of the 
Institute, Gresham College, Lond: n, 

PHILIP M AGNUS, Director and Secre tary 


Post free, 


Rew Ready, with Shestontlons and Blank Pages. Demy 8vo. 


10s. 6« 


LECTURE NOTES ON 
GEOGRAPHY AND GEOLOGY. By J. V. 
F.C.S,, and W. B. LOWE, M.A. 

A, PERCY SMITH, 


ELSDEN, B.Sc., 


Horton Street, Rugby. 
UNIVERSITY COLLEGE, LONDON. 
ORGANIC CHEMISTRY. 

Classes of Organic Chemistry suitable for Candidates preparing for Int. 
M..1. honours and B Sc. pass"and hc nours at the London University will be 
given during the Summer Sess: n by H. Forster Mortey, M.A., D.Sc. 
Ass stant Professor of Chemistry. ‘The first Lecture will be on ‘1 UESD. AY, 
April 29, atara.m. For particulars apply to 

rALFOURD ELY, MA., Secretary 

TO LIBRARIANS AND CURATORS. 
mmittee «f the Derby Free Library, Museum, and Art Gallery 
services of a LIBRARIAN and CURATOR. Salary £200 per 
and Rates free.—Applications to be sent to 


The C 
require the 
annum, with House, 
me :ot later than May 1 next. 

By Orde 


C. al, Gas, 


f the i 1. e 
i, M.H AYWOOD, Clerk 
Free Library, Derby, March 28, 1884 


INSTITUTE OF CHEMISTRY. 


EXAMINATION 


mistry in connecti 


1S.—lhe next Tonden Examiration in Practical Che- 
n with the Institute will be held on TUESDAY. May 6, 
and following days, at Unive rsity College, Gower Street, W.C. Examiner 
Prof. C. Granam. D.Sc. Candidates desiri ng to present themselves for 
this Examin — must sé a in application to the Council on or before 
‘Thursday, April 24. together with the necessary Certificates in Theoretical 
and General Che mistry, Physics, and Mathematics. 
Examinations will also be held as fulluws, beginning cn— 
TUESDAY, June 3. 
PUESDAY, November 4, 
TUESDAY, December 2 
LOCAL EXAMINATION.—A bone il Examination in Practical Che- 
mistry will be held at the Owens College, Manchester, on MONDAY, 
Apil 28, and following days. Examiner: Mr. Watson Smiru, F.C.S. 
Candidates for this Examinaticn must send in their Certificates on or before 
Saturday, April 19. 
Full ps artical ars 
Cuarces E. Groves, Somerset Houce 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


»~ROFESSOR OF ENGINEERING. 
The Council are prepared to APPOINT a PROFESSOR of EN- 
GINEERING, at a salary of £300 per annum, with a share of the fees. 
Further information can be obtained fri m the undersigned, to whom 
references and testimon als are to be forwaided not later than April 30. 


_ University College, Car: iff IVOR JAME S, Registrar 


may be obtained on a ca _— to the Secretary, Mr. 
errace, Strand, W.C. 


THE MASON SCIENCE COLLEGE, — 
BIRMINGHAM. 


The CHAIR of MATHEMATICS in this COLLEGE wi!) shcrily be 
VACANT, in consequence of the Appointment of Prof. Hill to the Chair 
of Mathematics in University College, Lund n. Stipend, £250 per annum, 
plus two-thirds «f the Fees from Day Students, and the whole of the Fees 
fr_m Evening Students. 

The successful Candidate will be expected to enter on his duties on 
October 1 next. 

Applications 
next. 

By a resoluticn of the Council, Candidates are especially requested to 
abstain from canvassing. 

Further particulars may be obtained — 

GEO. H. MORLEY, Secretary — 


SKELETON OF FROG Full 
pared, 4s., Ph WILTON, Northfield Villas, Leeds. 


sh uld be sent to the unJersigned, on or before April 26 


carefully pre- 


NATURE 
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[April 3, 1884 


_| LIVING ‘SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHA\! 
who has last week sent to his subscribers Glochidia, or Fry of Swan Mucse 
(Anodonta), or Bowerbankia imbricata, with drawing and description. He 
has also sent out Pedicellina cernua, Sertularia pumila, Melicerta, Limnias 
CEcistes, Volvox glubator, Nitella in fructification, &c. 

_ Weekly Announcements will be made in this place of Organisms T. 8, 
is supplying. 
Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 108s. 6d. 


Portfolio of Drawings, Ten Parts, 1s. each. 


ST. THOMAS’S HOSPITAL MEDICAL 
COLLEGE, 
ALBERT EMBANKMENT, S.E. 

The Summer Session will commence on May 1. Students who have 
passed a Preliminary Examination are informed that under the New Re 
tions of the Royal College of Physicians it isan advantage to begin in the 
Summer Session; those entering in summer are also eligible to cx mpete for r 
the Science Scholz arships of £100 and £60, awarded in Uctober. 

There are numerous Prizes and Schelarships, and all Appointments a 
open to Students without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. 

A Register of Approved Lodgings and of Private Families receiving 
Students to reside is kept in the Secretary’s office. 

Prospectus and all particulars can be obtained from the Medical S« 
| tary, Mr. G. RENDLE. 
| 





! 





W. M. ORD, Dean 





THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


SUMMER SESSION, 1884. 

Lectures and Clinical Instruction in the Wards . ill commence 
fay tr. 
Gentlemen can enter to any one Course or to Hospital P.actice only. 
| TWO ENTRANCE SCHOLARSHIPS, of the Annual Value of £25 an 
£20 a ctively, tenable for Two Years, and a SCIENCE SCHOLAR. 
SHIP, Value £:0, will be offered for Competition at the beginning of th 
Winter Session. 

For Prospectus, containing particulars as to other Scholarships, Resident 
Appointments, Fees, &c., apply to the Dean, or the Resident Medic: 


Officer, at the Hospital. 
ANDREW CLARK, Dean 





TO BE LET ON LEASE.—A Small House 
in the best part of ST. JOHN’S WCOD, near LORD’S CRICKE! 
GROUND. Contains on ground-floor four reception rooms, one :f 
which was built fr and has been used as a studio ; kitchen and office 
On first floor fi uur bedrooms, bath-r_om with fitted bath, hot and cold 
w ater. Servant’s staircase. The house is in excellent rey air, | and the 
drainage has been put in order under the superintend ence cf a Sanitar 
Engineer. Rent £125. No premium. Fittings | and Fixtures to 
taken. For Cards to view apply to Mr. Mita, 8, Weilington Road 
St. Jchn’s Wood, and 14, Graftcn Street, Bond Stre<t. 


MR. RICHARD ANDERSON, F.CS., 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION 


Makes a Specialty of Testing the Efficient Action of Lightning Ccnductors; 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 


LEADENHALL HOUSE, 1or, LEADENHALL STREET, 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


‘Carefully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 


. DUNCAN, Scientiric ARTIST, 


“a0 of Mr. D. BoGue), 
+ ST. MARTIN’ S PLACE, TRAFALGAR SQUARE, W Ce 





E.C, 





MR, W. 


“NOTICE OF REMOVAL. 


THOMAS D. RUSSEL ) 
Late of ESSEX STREET, STRAND, 

Has removed his extensive Collecticns of Geological, Petrological, Mine 
| logical, and Microscopical Specimens to more convenient Premises 
78, NEWGATE STREET, near the New General Post Office. Address— 

THOMAS D. RUSSELL, 


78, NEWGATE STREET, LONDON, E.C. 
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MINERALOGY AND GEOLOGY. 


The following New Minerals have just arrived:—BORRICHITE, 
FRIGIDITE, PITTKOIT, = Goop BARRANDITE, STEPHANITE, 
ARGENTOPY RITE, CYCLOPITE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &e , &e. 

VERY FINE ‘ SHERRY-COLOURED” TuUPAZES. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 

Lists on Application. Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


HOW & CO’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 
WALKER’S sees: GRAVITY BALANCE FOR ROCKS 
ND MINERALS. 
HOW & CO’S pian MICROSCOPE LAMP, 8s. 6d. 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 

Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 

Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c.. price 1s. 6a. each, 

JAMES HOW & CO., 73, FARRINGDON STREET, ‘Lonpon. 


~ ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION. 
The Largest Stock and Greatest Variety in London. 
New Lists Now Ready. 
Collections and Single Specimens. 
authenticated 
Speciality.—Large and carefully-cut Rock Serti ns from well-authenti- 
cated Specimens. Prof. James Geikie says: ‘‘ These are the largest and 
best-cut sections made by any one in England.” 
JAMES R. GREGORY, 
Geologist and Mineralog tt, 
88, CHARLOTTE STREET, FITZROY SQUARE, L¢ LONDON. _ 


NEW CATALOGUE OF MINERAL 
SPECIMENS. 


Arranged fur the selection of Single Specimens, &c., with Prices. This 
List contains nearly all of the New Species described during the last few 
years, also many discovered at new localities. Twenty-four pages Post 
Free for Two Stamps. Als» New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, 


Sections of Rocks. 
JAMES R. GREGORY, 
Mineralogist and Geologist, 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 
STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 
CATALOGUE POST FREE. 











Ia the Press. 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d. 
N.B.—As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment. 
THOMAS J. DOWNING, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 


DIAMONDS IN MATRIX. 
R.C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
6n sale Specimens of the above; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 


‘TIME BY TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 10s. od., £9 17s. 6d., and £13 13s. od, 
Instruments sent on Approval. 


Latimer Clark’s Manual of the Use of the 
Transit Instrument for obtaining Correct Time, 1s.; Treatise, 5s.; and 
Tables by which any Persen may obtain Accurate Time by a Simple 
Observation without calculation. 2s. 6d. per annum. 

PAMPHLET FREE OW APPLICATION. 


A. J. FROST, 6, Westminster Chambers, Victoria Street, S.W. 


Just Published, with 25 Plates, price £1 12s. 


PHILOSOPHICAL TRANSACTIONS 
(PART IIT., 1883). 
CONTENTS. 

On the Ciliated Groove (Siphon aly phe) in the Stomodzu of the Alcyo- 
narians. By Sydney J. Hickson, I 

On the Determination of the Goalies of Electrostatic Units in the 
Electromagnetic Unit of Electricity. By J. J. Thomson, M.A. 

The Development of Renilla. By Ed: onl B. Wilson, Ph.D. 

On the Continuity of the Protoplasm through the Walls of Vegetable 
Cells. By Walter Gardiner, B.A. 

Supplement to former Paper, entitled ‘‘ Experimental Inquiry into the 
Composition of some of the Ani nals fed and slaughtered as Human Food.” 
Composit.on of the Ash of the entire Animals, and of certain separated 
parts. By Sir J. B. Lawes, Bart., and Dr. J. H. Gilbert. 

The Bakerian Lecture.—On Radiant Matter Spectrosc PY. 
tion and wide Distribution of Yttrium. By W. Crookes, F.R 

On a new Crinoid from the Southern Sea. By P. Herbert Carpenter, 


The Detec- 
.S. 


An Experimental Investigation of the circumstances which determine 
whether the Motion of Water shall be direct or sinuous, and of the Law of 
Resistanc ein Parallel Channels. By Prof. Os b ne Reyn Ids, F.R.S. 

Published and Sold by HARRISON & SONS, 45 and 46, St. Martin’s 
ane 

Separate Copies on sale by TRUBNER & CO., 


At all Booksellers, Cloth. Price 3s. 6d. 


Ludgate Hill. 





| Cruelty’ 


All Examples are well and carefully 


| The MICROSCOPE in MEDICINE. 
| BIOPLASM: 
Books, and Microscopic | 





PHYSIOLOGICAL CRUELTY; or FACT 
versus FANCY. An Inquiry into the Vivisection Question. By 
PHtLANTHROPOS 

“ Of allthe works on the side of the vivisection physiologist, ‘ 
is the most able.’’—Grafiic. 


TINSLE Y B ROTHE RS, 8, Catherine Street, Strand. 


Physiological 





This Day is Published, price 1s., per Post 1s. 1d. 


AUSA-DYNAMICA. 
CONCERNING FORCE, IMPULSION, AND ENERGY. 
By J)HN O’TOOLE. 

Dublin: HODGES, FIGGIS, & Co. 

London: SIMPKIN, MARSHALL, & CO. 


| By LIONEL S. BEALE, F.R.S., Professor 
of Medicine in King’s Co jon, Lond ~ 
SLIGHT AILMENTS; their Nature and Treatment. 5s. 
HOW to ee with the MICROSCOPE. 
& Sons 


roo Plates. 21s. (Harrison 
86 Plaes. ars. 
an Introduction to — = Physiology. 6s. 6d. 
PROTOPLASM;; or, Matter and Li [A New Eaition puparee: 
DIAGNOSIS and TREATMENT ve U RINARY DISEASES 

[Prep aring. 
On LIFE and on VITAL ACTI: ta 58 
The MYSTERY of LIFE. 3s 
LIFE THEORIES and RELIG i JUS THOUGHT. 
The “‘MACHINERY” of LIFE. 2s 
DISEASE GERMS. (Soiled C Re only.) 8s. 6a 
KIDNEY DISEASES, &c. A New Edition preparing 

London: J. & A. CHURCHILL. 


NORTH BRITISH AGRICULTURIST, 


the only Agricul*ura! Journa{ in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others in erested in the 
management of land throughout the United Kingdom. 

The AsRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
= =< the best existing Papers for Advertising Farms tobe Let and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢2. By post 34d. Annual Subscription, payable in advance, 14s. 

Y aceal High St., Edinburgh ; and 145, Queen Victoria St. London, 


5s. 6a. 





‘Money Orders payable to Charles Anderson, Jun., Edinburgh. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages Svo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W Oovcras, R. McLacutan, F.R.S 
E. C. Rvs, F.Z.S., E. Saunpers, F.L.S., and H. T. Stainton, F. RS. 
This = age commenced in 1864, contains standard articles and notes 
on all su ae connected with Entomology, and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 
Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the su 
vols. may be had separately or together, at 7s. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 





The volumes com- 


a idress. 
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WESLEY COLLEGE, SHEFFIELD. 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 





GOVERNOR AND CHAPLAIN ner .. Rev.aW. H. DALLINGER, F.R.S., &c., &c. 
HEAD MASTER a H. M. SHERA, Esq., M.A., LL.D. 
SECOND MASTER ao C. I. SCOTT, Esaq., B A., Scholar and Prizeman (Camb.). 
First MATHEMATICAL MASTER THOS. HUGH MILLER, Esq., B.A. (Camb.). 


And TWENTY ASSISTANT MASTERS and PROFES. ORS. 

In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, 
Modern Lanzuazes of Euro De, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by y esha Ba 
Professors. 

The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 
Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 
CHEMISTRY is tauzht by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), Christ Church, Oxford. PHYSICS is 
taught by A. H. ALLEN, Esa., F.C.S. SCHOLARSHIPS are AWARDED worth, in the aggregate, 300/. a year, 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent ‘efficiency. 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 
The NEXT TERM will commence on THURSDAY, MAY 1. 





DEMY 8vo, CLOTH, ILLUSTRATED, 21s. 


THE NEW PRINCIPLES 
OF NATURAL PHILOSOPHY. 


With an Answer to Prof. Huxley on “ The Laws of Motion.” 
ALSO, 


AN ANSWER to “NATURE.” Price One Penny. 
AN ANSWER to“ KNOWLEDGE.” Price One Penny. 
ANSWERS io the “ATHENAEUM,” the “PALL MALL GAZETTE,” and 
the “WESTMINSTER REVIEW.” Price One Penny. 
By WILLIAM LEIGHTON JORDAN, F.R.G.S. 
London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 








Now Ready, price 1s Just Published, Price One Shilling. 

ON THE FORMATION OF URIC ACID The RAINBAND: How to Observe it, and 
IN ANIMALS: its Relation to Gout and Gravel. Together with an What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S 
Explination of the Therapeutic Effects of some of the Remedies u-ed With Numerous I!lustrations, and a full description of the method of 
in the Treatment of those Disorders, By P. W. LATHAM. M.A., Rain-predicting by means of the Rainband as observed in Hilger’s 
M.D., Fellow of the Royal College of Physicians, London ; Downing smallest-sized Direct-Vision Pocket Spectroscope. 

Prof:ssor of Medicine, Cambridge. Contents.—Introduction—H ow to see the Raintand—What the Rainband 
Cambridge: DEIGHTON, RELL, & CO. is—How to use the Rainband—Graphical Representation of Observations— 

London: GEORGE BELL & SONS. _ F. esults of Rainband Predicting. 
THE AUTOTYPE COMPANY, | - ae be had from the Publisher, ADAM HILGER, 204, Stanhope Street 





74, NEW OXFORD STREET, W.C. 


THE AUTOTYPE FINE-ART GALLERY displays WATTS'S DICTIONARY OF CHEMISTRY.— 





a noble collection of Facsimiles from the Drawings of the Great Masters | Latest Complete Edition, with atu the Supplements; 9 Large Vols. 
preserved in the National Galleries of Europe, with a choice selection | 8vo, cloth, New (Longmans, 1881-83), £15 2s., for £8 8s., carriage paid. 
from the Works of Contemporary Artists— Poynter, R.A., Fan | Apply direct to Wa. F. Cray, Bookseller, 2, Teviot Place, Edinburgh. 
Ford Madox Brown, Burne Jones, Rossetti, F. Shields, H. Schmalz, ” 
Cave Thomas, P. G. Hamerton, &c. tee * LOISETTIAN 

SIR JOSHUA REYNOLDS.—284 Examples of this -| 
Master from rare Priits in the British Museum, including 39 Subj-cts SC OOL OF MEMOR . £ 
now in the Grosvenor Gallery Exhibition. INSTANTANEOUS MEMORY! 

To adorn at little cost the Walls of Home with Artistic ART of NEVER FORGETTING !! 
Masterpieces, visit =. AUTOTYPE FINE-ART GALLERY, 74, DISCONTINUITY CURED!! 


New Oxford Street, 


AUTOTYPE in RE AY TION to HOUSEHOLD ART, A Physiological System, wholly unlike Mnemonics, using none « Y 


as “ 66 ” 66 9)? 66 ” “ 
with 3 Illustrations 21 pp., free t» any address. Localities, Keys, Pegs, Links,” or Associ itio us 


Fine-A Ca | € 2. »p.. price 6d. st free. 
Ct MA Dr. ANDREW WILSON, F.R.S.E., Editor of 


: ReaciRacandnsino Danses ‘* Health,” says :— 
TURNER’S “LIBER STUDIORUM,” ‘« PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND 








Repri duced in Facsimile by the AUTOTYPE Process, and accom- | SCIENTIFIC IN THE HIGHEST DEGREE.’ 
panied with Notices of each Plate 
By the Rev. SfOPFORD BROOKE, M.A, Mr. RICHARD A. PROCTOR, Editor of “ Knowledge, 
Publishing in Three Volumes, ~< containing Twenty-four Illustrations, in No. 117, dated January 25, 1884, says :— 
price Four Guineas per Volume. Vol. II. now ready, c taining :— | ‘‘T HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
The Story of Europa. Inverary Pier. Lauffenbourgh. pees sage “ sa a eee Sah Sayers 
Bridge in Middle Dis- Inverary Castle and Calais Harbour. |; THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING ro 
tance Towa. Coast of Yorkshire. | TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
Woman with Cymbals. Flint Castle Rizpah. : | WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUI 
Hindoo Abluti>ns Stack-yard and Horses. Watercress Gatherers. 4 RESULT.” 
Bonneville : Savoy. Farmyard with Cock. Juvenile Tricks. . scecieimes <sisisapeieiaeiniiisidanniaianiat 
Source of the Arveron Fifth Plague of Fgypt. St. Catherine Hill. Any Book Mastered in One Reading. 
Alps from Grenoble. Greenwich Hospital. Morpeth. Ss 
Ben Arthur. Interior of a Church. Great Inducements to Correspondence Classes. 
Detached Plates of this eee of the ‘‘Liber,”” with the Commentary | Prospectus post-free on application to 
appertaining, are sold at 3s. 6d each. 
. WER C IY | PROFESSOR LOISETTE, 


Publishers: The AUTOTYPE C )MPANY, LONDON ; Henry Sotheran 


& Co., London and Manchester. 5 : | 7, NEW OXFORD STREET (opposite Mudie’s Library), LOND DN. 
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SUBSCRIPTIONS to “ NATURE.” 


& 
IE 5 he sin! 3.4% Ses es 28 o 
a 
CEs ea cee chads anne SS 


To the United States, the Continent, and 


all places 
within the Postal Union :— 


Oe ee ee ee 30 
PN 6s 6 eee eee eee 
ie a 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6¢. 9d. per Line after. 
“ é 


ONDR 


= 
One-Eighth Page, or Quarter Column . . . 0 18 6 
Quarter Page or Half a Coluan. ..... 42115 0 
Half a Page, ora Column ........ 3 5 0 
Co” es 
Post Office Orders payable to MACMILLAN & CO. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 





Biary of Societies 
LONDON 


THURSDAY, Aprit 3. 

Roya Society, at 4.30.—Remarks on the Atomic Weight of Beryllium: 
Prof W. N. Hartley.—On the Heating Effects of Electric Currents: W. 
H. Preece, F.R.S.—Spectroscopic Studies of Gaseous Explosions, No. 1: 
Profs. Liveing and Dewar, F.R.S.—On the Action of a Secretion obtained 
from the Medicinal Leech on the Coagulation of the Blood: Prof. J. B. 
Hayeraft, F.R.S. (Edin.). 

LinnEAN SOCIETY, at 8.—A Revision of the Families and Genera of the 
Sclerodermic Zooantheria, the Rugosa excepted : Prof. P. M. Duncan — 
Pollen from the Egyptian Mummies: Chas. F. White.—On the Anatomy 
and Functions of the Tongue of the Honey-Bee: T. J. Briant. 

MATHEMATICAL Society, at 8.—QOn Double Algebra: Prof. Cayley, 

-R.S.—A Direct Investigation of the Complete Primitive of the Equation 
F (x, ¥, 2, , 9) =0, with a way of remembering the Auxiliary System: 
J. W. Russell. —On the Floatation of a ‘Triangular Prism: J. J. Walker, 
F.R.S.—On Electrical Oscillations and the Effects produced by the Motion 
of an Electrified Sphere: J. J. Thomson. 

Rovac InsTiTUTION, at 3.—The Older Electricity: Prof. Tyndall. 

FRIDAY, Apri 4. 


GEOLOGISTS’ ASSOCIATION, at 8. 
RovaL InsTiTuTION, at 9.—‘The Building of the Alps: Prof. T. G. Bonney. 
SATURDAY, Aprit 5. 
Roya Boranic Society, at 3.45. . : 
Roya. INSTITUTION, at 3.—Photographic Action : Capt. Abney. 
MONDAY, Aprir 7. 
Society or CHEMICAL INDUSTRY, at 8. 
Victoria INsTITUTE, at 8. : 
Society or ArTS, at 8.—Alloys used in Coinage: Prof. C. Roberts. 
Roya INSTITUTION, at 5.—General Monthly Meeting. 
TUESDAY, Apri 8. 
Royat HorTicutTuRAL Society, at 1.—Scientific Committee. 
WEDNESDAY, Apri. 9. 


Roya ASTRONOMICAL Society, at 8. : 
Royat Microscopicat Society, at 8.—On Binocular Vision with the 
Microscope: Dr. W. B. Carpenter. 


gg, TISLEY & 


OPTICIANS; 





S. Co, 


3 


172, BROMPTON ROAD, S.W. 
RAIN-BAND SPECTROSCOPES, 
With Fixed Slits ...... 30/- each, 

With Adjustable Slits ... 4o/- ,, 


Copy of an Unsolicited Testimonial from 
JOHN SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 
Member of Council of Meteorological Society. 


Boscospet GARDENS, N.W., September 19, 1883. 
“I nave been working in the higher Alps—the vicinity of Monte Kosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner.” 


To §. C. TISLEY & Co., 


172, BROMPTON Roap, S.W. 


NATURE 





Writing becomes a pleasure when this Ink is used. 





CiXxXxi 


LIGHTNING CONDUCTORS. 

Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 


MANUPACTORY—GATESHEAD-ON-TYNE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 

DIFFERING FR)M ANYTHING ELSE EVER PRODUCED. 

It has been adopted 

by the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. 

It writes almostinstantly Full Black. | Flows easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BarcLtay & Sons, Farring- 
don Street ; W. Epwarps, (ld Change; F. Newsery & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool ; and to be had of ali 

Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 





~ NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ‘‘ MAGNETISED,”’ constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 


E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 
Only Addresses :—6z, Strand, and 34, Royal Exchange, London. 
N.B.—Watches can be converted to this plan. 
64, CORNHILL. 
PERILS ABOUND ON EVERY SIDE! 
THE 
Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACC.DENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, 
AND PAYS YEARLY 


THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company. 











Chairman—HARVIE M. FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-Enp OrFice:—8, Granp Hote: Bui_pinGcs, CHARING Cross; 
or at the 
Head Office :—64, CORNHILL, LONDON, E.C, 

WILLIAM J. VIAN, Secretary. 
9 GOLD MEDAL, 
PARIS EXHIBITION, 
In Packets and Tins. Pure 
Cocoa only, with the super- 
‘ ; fluous oil extracted. 
“If properly prepared, there is no nicer 
or more wholesome preparation of 
cocoa.”—Food, Water, and Air, 
Edited by Dr. Hassall. 
J. S. FRY & SONS, Bristol and London, 
THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
{acensing, Legal, and Parliamentary Matters. 
Review oF THE Matt anp Hop TRADES; AND WINE AND SPIRIT TRADE 
Recorp. 
The Organ of the Country Brewers. 
“* The Brewers’ Guardian ”’ is published on the a of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day 
Single copies rs. each. Registered for transmission abroad. 


Offices—s. Bond Court, Walbrook, London, E.C. 
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WALL PAPERS FREE FROM ARSENIC. 
WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883 


HARVEY AND PEAS, 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &«. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


Ss. Ww. SX‘'Ouw =x. 
In Casks, 12/6 per 9 gals. In Bottle, 3/8 per doz. Impl. Pts.* 


a * Bottles charged 2’- per doz., and allowed at the same rate if returned ; but they 
at must be paid for with the Beer. 

Neither sugar, saccharum, nor any of the many new B rewing Materials are used in & 
the manufacture of the ‘*S. N.” Stout; it is Brewed entirely from the finest Malt and gm 
Hops ; it is, too, more he pped than Stout is generally ; therefore, | »s being very & 
nutritious, it isa n excelle nt Tonic and particularly suite d for inv alids, ladies nursing, or 























anyone requiring a good strengthening beverage. It is a ‘Sound Nutritious ” Tonic, 
and very much ecmmanded by Medical men. 
WALTHAM BROTHERS, 
THE “HALF.GTIVE ("ATT PRY WERY LONDON. SW. 


Messrs. MACMILLAN & C0-S NEW BOOKS. 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 

BEGINNERS. By WILLIAM RAMSAY, Ph.D., Professor of Chemistry in University College, Bristol. 18m». 2s. 6d. 
[Mext w ek 

TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 

Assistant Tutor and Lecturer in Mathematics of Gonville and Caius Colleze, Cambridge, late Assistant Master at Eton. 

Globe 8vo, Part I, ELEMENTARY TRIGONOMETRY. 45. 6d. Part II, HIGHER TRIGONOMETRY. 35. 62. Complete, 


s. 6d. 
AN’ ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES SMITH, M.A., Fellow and Tutor of Sidney-Sussex College, Cambridge, Author of ‘An Elementary 
Treatise on Conic Sections.” Crown 8vo. [Marly ready. 


MACMILLAN’S CL ASSICAL SERIES. NEW VOLUME. 
THUCYDIDES. Book IV. Edited by C. E. Graves, M.A., Classical 
Lecturer and late Fellow of St. John’s College, Cambridge. Feap. 8vo. 55. 
MACMILLAN’S ELEMENTARY CLASSICS, NEW VOLUME. 
THUCYDIDES.—_THE RISE OF THE ATHENIAN EMPIRE. 
Being Selections from Book I. Edited, with Notes, Vocabulary, and Exercises, by F. H. COLSON, M.A., Fellow of 
St. John’s College, Cambridge, Senior Classical Master at Bradford Grammar School. 18mo. 1s. 6d. 


MACMILLAN & CO., LONDON. 


"a aaa HOLLOWAYS OINTMENT ipwseoased 


GRIFFIN’S REMEDY 
CHEMICAL HANDICRAFT. For BAD BREASTS, OLD WOUNDS, and SORES. If 


PRICE os. 24, POST FREE effectually rubbed on the Neck and Chest, it cures SORE 
napa . THROATS, BRONCHITIS, COUGHS and COLDS; and for 


A CATALOGUE OF CH EM ICAL APPARATUS GOUT, RHEUMATISM, ond ail Skin Diseases it is unequalled, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. To CLERGYMEN, EXECUTORS, iiss 























Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, on 2 fale anes 89, Fa arringdon Street, b aaeam ti to —?_— 

, : ° that he S, at the highest marketable value, for I) 

Most Complete and Cheapest List of Apparatus. MEDIATE CASH, not only complete LIBRARIES, but also Small 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STR EET, Collections of second-hand Bo: »%ks and MSS., either in Town or Country. 
IONDON, W.C N.B.—Travelling expenses only charged "when the beoks are not 


purchased. 
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Messrs. MACMILLAN & CO’S NEW BOOKS. 


Now Ready, with Two Portraits, Two Vols. Demy 8vo. 36s. 
THE LIFE OF 


FREDERICK DENISON MAURICE, 
CHIEFLY TOLD IN HIS OWN LETTERS, 


EDITED BY His Son, 
FREDERICK MAURICE. 


‘* This bock is quite a unique piece of biography. . . . It is Col. Maurice’s great merit that he conceals nothing. He weaves 
gether with great art and in a fashion that must ha ve cost continuous labcur, carried on thr ugh a great portion of the twelve 
years since his father’s ¢ "eath, passages of Maurice’s letters, revealing his thoughts and hopes as to all the main events of his life, 
inward and outward, and interpreting g them, when they need inter} retatic n, “ the light of his own deep insight into his father’s 
weiks, and his own ‘profound reverence for his father’s character. . . . This deeply interesting bceok.’’—Sfrctater. 
‘© A very men orable and touching story is told in these pages. . . . None who ever saw that wistful face and heard that rea/ 
voice in the chayel of Linco'n’s Inn, twen ty-five years ago, will ever Icse the charm of a perscnality which is a beautiful vision for 
ever more.”— Christian World, 











R. MORITZ BUSCH’S NEW WORK ON PRINCE BISMARCK, 


OUR CHANCELLOR. 


Sketches fc ra Historical Picture, by Dr. MORITZ BUSCH. Translated from the German by W. BEATTY-KINGSTON, 
Author of “ William I., German Emperor,” ‘‘ The Battle of Berlin,” &. Two Vols. Crown 8vo. 18s. 

‘* Exceptional opportunities and devoted attachment to his hero have enabled Dr. Busch to write a profoundly interesting 
book, revealing the personal characteristics of Prince Bismarck ; crammed full of history, as seen from the Berlin standpoint, and 
throwir g a broad light upon the stupendous events of the last forty years. . . . Mr. Beatty- Kingston has most admirably clothed 
the Doctor’s bock in an English dress.” —Daily Telegraph. 


SAMOA. A Hundred Years ago and long before, together with Notes 


on the Cults ard Customs cf Twenty-three other Is lands i in the Sacifie. 3y GEOR 3E TU RNER, LL.D., of the London 
Missionary Society. With a Preface by E. B. TyLor, F.R.S. With Maps. Crown 8vo. 9s. 

‘*Dr. Turner shows us what people in a somewhat backward state of culture actually think and do. . . . Dr. Turner’s book, 
with its account of clan communism in Samoz, is as intere-ting to the economist as its devinettes are to the student of riddles, its 
gods to the mytholc gist, or its long list of South Sea words to the philologist. The book is excellent, full of matter, and indis- 
pensable to the student of man and his institutions.”—Saturday Review. 








TEXT-BOOKS FOR STUDENTS. NEW VOLUMES. 
7 Town) a x 
THE PRINCIPLES OF PHYSICS, A TEXT-BOOK OF. _ By 
ALFRED DANIELL, M.A., Lecturer on Physics in the School of Medicine, Edinburgh. With Illustrations. Medium 
8vo. 21s. 
NEW PART (SPECIAL PATHOLOGICAL ANATOMY). PROF, ZIEGLER’S PATHOLOGICAL ANATOMY, 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. Fy Prof. ERNST ZIEGLER, of Tiibingen, Translated and Edited for English Students by DonaLp 
MACALISTER, M.A., M.B., B.Sc., Fellow of St. John’s College, Cambridge. With numerous Illustrations, Medium 8vo, 
Part I. GENERAL PATHOL OGICAL ANATOMY. 125. 6:. 
Part II, SPECIAL PATHOLOGICAL ANATOMY. Sections I. to VIII. 12s. 6:. [Next week. 
NEW PART, VOL. III. PART II. PROFS. ROSCOE AND SCHORLEMMER’S TREATISE ON CIIEMISTRY. 


INORGANIC AND ORGANIC CHEMISTRY. A Complete 


Treatise on Inorganic and Organic Chemistry. By Prof. H. E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, 
F.R.S. With numerous Illustrations. Medium 8vo. 
Vols. I. and IIL—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. 11. Part I.—Metals. 18s. Vol. II. Part If.—Metals. 18s, 
Vol. IIIL—ORGANIC CHEMISTRY. 2 Parts). THE CHEMISTRY OF THE HYDROCARBONS and their Derivatives, 
or ORGANIC CHEMISTRY. With Numerous Illustrations, 21s, each. 


PAPERS ON ELECTROSTATICS AND MAGNETISM. By Prof. 


Sir WILLIAM THOMSON, F.R.S. A New Edition. 8vo. [Fust ready. 








MANUALS FOR STUDENTS.—NEW VOLUMES. 
HEAT. By P. G. Tart, M.A., Sec.R.S.E., formerly Fellow of St. 
Peter’s Co llege, Cambridge ; Professor of Natural Philosophy in the University of Edinburgh. Crown 8vo. 6s. 
A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA). 
By T. JEFFREY PARKER, B.Sc. Lond., Professor of Biology in the University of Otago. Illustrated. Crown 8vo. 
Ss. 6d. 





MACMILLAN AND CO., LONDON. 
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ratus (Domestic), Price 2¢@., post. free. 





tory Use, 2¢., post free. 








FLETCHERS PATENT HIGH- 


WATER-HEATER FOR’ BATHS. 


This adaptation of the High Power Burner renders the 
i supply of hot water in almost unlimited quantities a simple 
ew matter. So perfect is this arrangement that the whole theo- 

retical duty can be obtained from the gas, and a gas supply of 
any specifiel amount will do double the duty, as compared 
/ with the average of the best water-heaters known, whilst the 
cost of the Apparatus is less than half that of the cheapest 
| of the older forms having the same power. The Heater is 
well and substantially made of strong copper plate, tinned 
inside, all joints being seamed and riveted; the smallest size, 
Price 50s., having a cylinder 10 inches diameter, will supply 
1} gallon per minute, heated from 60° to 95°, sufficient to obtain 
a warm bath in 20 minutes, or with night pressure of gas, in 
under 15 minutes. The large size, Price 90s., has double the 


FLETCHER’S PATENT RADIAL BURNERS. 
A NUMBER OF NEW PATTERNS ARE IN HAND. 
Illustrated List of Gas-Heating and Labour-Saving Appa- 


Ilh.strated List of Gas Apparatus for Workshop and Labora- 








OFFICES—T HYNNE STREET. 
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FLETCHER'S 
PATENT INCANDESCENT 


ASBESTOS GAS FIRES. 


PRICES, 16s. to £6. 


MANY DIFFERENT PATTERNS 
IN STOCK. 





The simplest and best criticism on these 
fires is the fact that the total possible output 
during 1883 has been sold without adver- 
tising. The extension of works is now 
complete, and we are prepared for greatly 
increased deliveries without delay. 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 
ing, -rice 2¢., post free. Complete IIlus- 
trated List of Laboratory Apparatus, price 
2d, post free. 

Out of eleven different Incandescent fires 
tested at the Stockport Exhibition, my As- 
bestos Fire gave six times the duty of the 
worst, and $0 per cent. above the average of 
the whole. The Highest Award in this class 
was obtained. 





PATENT HIGH POWER 
INSTANTANEOUS WATER HEATER 





THOS. FLETCHER, 


WorKS—MUSEUM STREET, WARRINGTON. 












oY Prived by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of Londcn, and putli-hed by 
; Macwittan ano Co., at the ‘Mice, 29 and 30, Redford Street, Covent Gorden. —Taresnay. April 3, 1884. 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH 


No. 754, VOL. 29} THURSDAY, APRIL 10, 1884 [PRICE "SIXPENCE 








Registered as a Newspaper at the aad Post Office] (All Rights are Reserved 


JUST PUBLISHED, SECOND EDITION. 


HOW TO PHOTOGRAPH ; 


R, 


THE “LOISETTIAN” 


SCHOOL OF MEMORY. 


| 
INSTANTANEOUS MEMORY! | 
ART of NEVER FORGETTING !! | 
DISCONTINUITY CURED!! 


A Physiological System, wholly unlike Mnemonics, using none of | 1c 7 , 
its ‘* Localities,” ‘‘ Keys,” ‘* Pegs,”’ “‘ Links,” or “ Asssciations.” 7 binecrion ais ono — 
Dr. ANDREW WILSON, F.R.S.E., Editor of ae & BEGINNER 20 FARE 
‘* Health,” says :— SUCCESSFUL PICTURES ON DRY PLATES. 
‘* PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND on : — , 
Scewipe in Tan Mienest Decers.” With an Additional ae ee Method of Enlarging 
Mr, RICHARD A. PROCTOR, Editor of ‘‘ Knowledge,” : 
in No. 117, dated Jarua-y 25, 1884, says :— BY 


‘“*T HAVE NO HESITATION IN ilimcpchuberasr oh riscggessnenceeinaggited a C. H E PWO RT H. 


tHE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO 
TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 
JILLING TO TAKE REASONABLE PAINS TAIN SO USEFUL 
anaes 3g TAKE REASONABLE il ons AIN SO USEFUL PRICE SIXPENCE. 
Any Book Mastered in One Reading. 
Great Inducements to Correspondence Classes. PUBLISHED BY 
Prospectus post-free on application to T 

PROFESSOR LOISETTE, | JOHN BROWNING, 
7, NEW OXFORD STREET (opposite Mudie's Library), LOND )N. | 63, STRAND, LONDON, W W.c. 
MAPPIN ct WEBB'S STANDARD METEOROLOGIGAL INSTRUMENTS 


er 2. . NEGRETTI 








PLATE | ( ¥ ~ ZAMBRA’S 


| Sunshine Recorder. 
C U L K R Y ay einrgeomaline re any 
COMPLETELY : oH. ys Latitude. 


FITTED. PRICE £12 12s. od. 


All Sizes in Stock. a A Supply Jad rece = for 
a = £r 12s. od. 
SPECIAL = 
DETAILED LIST SECRET, | eg } " 
meet Free. 


Illustrated Price Lists Post 


FREE, 
——_—_—__ NEGRETTI & ZAMBRA, 
OXFORD STREET, WEST END; AND Opticians and Scientific Instrument Makers 


MANSION HOUSE BUILDINGS, CITY, To Her Majesty THE QUEEN, 
LONDON. HOLBORN VIADUCT, 


& 122. REGENT STREET, LONDON. 





MANUFACTORY—The Royal Pilate and Cutlery Works, SHEFFIELD, | 45, CORNHILI, 
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ST. THOMAS’S HOSPITAL MEDICAL 


COLLEGE, 
ALBERT EMBANKMENT, S.E. 

The Summer Session will commence on May 1. Students who have 
passed a Preliminary Examination are informed that under the New Regula- 
tions of the Royal College of Physicians it isan advantage to begin in the 
Summer Session; those entering in summer are also eligible to compete for 
the Science Scholarships of £100 and £60, awarded in October. 

There are numerous Prizes and Schelarships, and all Appointments are 
open to Students without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. 

A Register of Approved Lodgings and of Private Families receiving 
Students to reside is kept in the Secretary’s office. 

Prospectus and all particulars can be obtained ‘from the Medical Secre- 


tary, Mr. G. Renp.eE. 
=e W. M. ORD, Dean 
BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8 and 9, York Pace, BAKER Street, Lonvon, W. 
EASTER TERM will BEGIN on THURSDAY, APRIL 24. 
B. SHADWELL, Hon. Sec. 


FOR SALE.—Large Collection of Fossils, 
Property of Civil Engineer lately deceased. Also Land-Surveying and 
Photographic Instruments.—Nerwman, Nailsworth, Gloucestershire. 


R. FRIEDLANDER & SOHN, 


BERLIN N.W., CARLSTRASSE 11. 
Natural History and Natural Science Booksellers. Established since 1827. 
Largest Stock of the whole Literature of Natural History and the 
: Exact Sciences. 

Apply for Classified Catalogue in 25 parts (each one special department of 
science), price 6d@. each. Just published, Part X XII. Mathematics (in two 
divisi ns): (x) History of Mathematical Sciences, Arithmetic, Algebra, 
Geometry, Trigonometry, Differential and Integral Calculus, 74 pages (con- 
taining more than 3550 works); (2) Calculus of Probabiliry (Insurance, 
sc Theory of Errors, &c.), 16 pages (containing more than 6co 
works). 








TO BE LET ON LEASE.—A Small House 
in the best- part of ST. JOHN’S WOOD, near LORD’S CRICKET 
GROUND. Contains on ground-floor four reception rooms, one of 
which was built fcr and has been used as a studio ; kitchen and offices. 
On first floor four bedrooms, bath-rcom with fitted bath, hot and cold 
water. Servant’s staircase. The house is in excellent repair, and the 
drainage has been put in order under the superintendence cf a Sanitary 
Engineer. Rent £125. No premium. Fittings and Fixtures to be 
taken. For Cards to view apply to Mr. Mittar, 8, Wellington Road, 
St. John’s Wood, and 14, Grafton Street, Bond Street. ; 


MR. RICHARD ANDERSON, F.C.S., 
AUTHOR OF 
“LIGHTNING CONDUCTORS: 
THEIR HISTORY, NATURE, AND MODE OF APPLICATION,” 


Makes a Specialty of Testing the Efficient Action of Lightning Conductors; 
and of giving Advice as to the best mode of applying the Apparatus for the 
Protection of Public and Private Buildings. 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 
Carefully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 
MR. W. S. DUNCAN, Screntiric ARTIST, 
(Care of Mr. D. Bocue), 
3. ST. MARTIN’S PLACE, TRAFALGAR SQUARE, W.C. 











NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collecticns of Geological, Petrological, Minera- 
logical, and Microscopical Specimens to more convenient Premises at 
78. NEWGATE STREET, near the New General Post Office. Address— 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C. 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
31 sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 


| 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM 
who has last week sent to his subscribers CEcistes pilula and CEcistes 
umbella, with drawings and descriptions. He has also sent out Paludicella 
Ehrenbergi, Stephanoceros Eichornii, Actinospherium Eichornii, Cordylo 
phora lacustris, Spongilla fluviatilis, Nitella, &c. 

_ Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. Ed. 


Portfolio of Drawings, Ten Parts, 1s. each. 


SKELETON OF FROG carefully pre- 


pared, 4s., post free. 
E. WADE WILTON, Northfield Villas, Leeds. 











MINERALOGY AND GEOLOGY. 

The following New Minerals have just arrived: —BORRICHITE 
FRIGIDITE, PITTKOIT, also GooD BARRAN DITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c , &c. 

VERY FINE ‘“ SHERRY-COLOURED” TOPAZES. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 

Lists on Application. Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 
ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION 
The Largest Stock and Greatest Variety in London. 
New Lists Now Ready. 

Collections and Single Specimens. All Examples are well and carefully 
authenticated. : 

Speciality.—Large and carefully-cut Rock Secticns from well-authenti- 
cated Specimens. Prof. James Geikie says: ‘*These are the largest and 
best-cut sections made by any one in England.” 

JAMES R. GREGORY, 
Geologist and Mineralogist, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NEW CATALOGUE OF MINERAL 
SPECIMENS. 


Arranged for the selection of Single Specimens, &c., with Prices. This 
List contains nearly all of the New Species described during the last few 
years, also many discovered at new localities. ‘Twenty-four pages Post 
Free for Two Stamps. Also New Lists of Rare Minerals, Rock Specimens, 
Geological Apparatus, Collections, Hammers, Books, and Microscopic 

k 


Sections of Recks. 
JAMES R. GREGORY, 
Mineralogist and Geologist, 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 
STANDARD 


COLLECTIONS AND APPARATUS 
FOR TEACHING 


GEOLOGY AND MINERALOGY, 


CATALOGUE POST FREE. 








In the Press. 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d. 

N.B.—As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment. 


THOMAS J. DOWNING, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century) 


HOW & CO’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, ‘Trachytes, 
Andesites, Porphyrites, Rlyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. each, 
JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 
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Sale by Au Auction. 


tHE VALUABLE BOTANIC AL L AND GENERAL NATURAL 
HISTORY LIBRARY OF THE LATE ROBERT HANBURY, Esa. 


MR. J. C. STEVENS has received Instruc- 
tis ons from the Executors to offer for Sale by Auction at his Great Rooms, 
King Street, Covent Garden, on FR IDAY, April 25, at half-past 

12 precis: ly, the Choice and Valuable B and General Natural 
History Library of the late Roperr Ha» "sq.. of Poles, Ware. 
comprising amongst other scarce w orks, the “urt's’s Botan:cal 













Magazine (a fine set), Horti cultural Trans (7 vols.), Maund’s | 
Botanic Gardens, Paxton’s Magazne of B_tany, the Floral Magazine, 
Lindley’s Botanical Register, the Florist, Linden’s L’Illu tra 





Horticole, Elwes’ Monograph of the genus Lilium, Hooker’s Rhodo- 
dendrons of Sikkim Himalaya. Lindley’s Sirtum Orchidaceum, Gould’s 
Birds of Britain (5 vols), also Humming Birds (5 vols.), Dresser’s 
Birds of Europe (8 vols.), the Freshwater Fishes of Great Britain 
(Bowdich), &c. 

On View Day bamoed and Morning of Sale, and Catalogues had. 


R. FRIEDLANDER & SOHN, 
NATURAL HISTORY BOOKSELLERS, 
Berlin (Germany) N.W., Carlstr. 11, 


Are publishing since January 1879, 
NATURE NOVITATES: NATURAL HISTORY 


aes, List of the Current Literature of all N 
Yatural History and Exact Sciences 


every Fortnight, 
NEWS. 
ations on 


Price 4s. per year (25 numbers) post free. Specimen Number gratis on 


application. 





A few complete sets of vols. i.-v. (1879-83), forming 1318 pages, with special 
indices, remain for sale at the price of 15s for the five vi ts mes. 


~ THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Lecensing, Legal, and Parliamentary Matters. 


Revigw OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
REcorpD. 
The Organ of the Country Brewers. 

“ The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 

Offices—s, Bond Court, Walbrook, London, E.C. 


LA SEMAINE FRANGAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2d., through Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C 

LA SEMAINE FRANCAISE: Journal Francais pour 
l’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 2}¢.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. 5d. Prix 2d. 
chez tous les libraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C 


LA SEMAINE FRANCAISE.—*‘ La Semaine Fran- 


¢aise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their ee to one particular Gallic print. 
It certainly merits success.” —Graphic 

LA SEMAINE FRANCAISE — “The numbers before 
us are full of good things. 2 It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The printing is very well 








done.” —Queen. 
TERMS OF seaariaaneenaale i= a €& 
Three Months ... oe ae oe oo 2 9 
Six mn eve ove ove ove eee wo § § 
Twelve ,, ooo pom we ove ous oo 26 20 


P.O.0. payable to A. CrisTIn. 
Publishing Office, 441, Strand, W.C. 


On the rst of every Month, price See. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CarrincTon, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. Joun A. Powsrr, M.D. 


Epwarp A. Fitrcu, F.L.S J. Jenner War, F.L.S. 
F. BucHANAN Watts. M.D. 


Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, ’Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous Woopcut ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Cxromo-LitTHo- 
SRAPHED PLATEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 











NORTH BRITISH AGRICULTURIST, 


the only Agricul‘ural Journa! in Scotland, circulates extensively among 
Landowners, Farmers, Kesident Agents, and others interested in the 
management of land through ut the United Kingdom. 

The AVRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for re ing that Class 

Price 32. By post 34¢. Annual Subscription, payable in advance, 14s. 

Offices—377, High St., Edinburgh ; and 145, Queen Victoria St. London, 
E.C. 

Money Orders payable to: to Charles Anderson, Jun., Edinburgh. 


MONTHLY 












THE ENTOMOLOGIST’S 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Barrett, J. W Oouvctras, R. McLacutan, F.R.S., 
E. C. Rvs, F.Z.S., E. Saunpers, F.L .S., and H. T, Stainton, F.R.S. 

This Magazine, commence d in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communieations, &c., should be sent to the Editors at the above 

address. 





post free. The volumes com- 


»w Ready, price rs 
ON THE FORMATION OF URIC ACID 
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in the Treatment of those Disorders. By P. W. L ATHAM., M.A., 
M.D., Fellow of the Re College of Physicians, London ; Downing 
Prof-ssor of Medicine, Ca ige 

pag pecan ih DEIGHTON, BELL, & CO. 





Lond 


TIME BY TRANSIT. | 
TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 10s. od., £9 17s. 6d., and £13 13s. od. 
Instruments sent on Approval. 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaining C rrect Time, 1 Treatise, 5s.; and 


n: GEORGE BELL & SONS 





Tables by which any Person may obtain Accurate Time by a Simple 
Observation zw ithe out calcul m. 2s. 6d. per annum 

PAMPHLET Pose on APPLICATION 
A. J. FROST, 6, Westminster Chambers. V ictoria Street, S.W. 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, W.C 
THE AUTOTYPE FINE-ART GALLERY displays 


a noble collection of Facsimiles from the Drawings age Great Master, 








preserved in the National Galleries of Europe, with a choice selection 
from the bee orks of Contemporary Artists P ynter, R. A., Dyce, R.A., 
Ford Madox Brown, Burne Jones, Rossetti, F. Shields, H. Schmalzs 


Cave Thomas, P. G. Hamerton, &c. ; 
SIR JOSHUA REYNOLDS.—284 Examples of this 
Master from rare Prints in the British A amar including 39 Subjects 
now in the Grosven wr Gallery Exhibitic . ave 
To adorn at little cost the W alls ‘of Home with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W.C. F 
AUTOTYPE in RELATION to HOUSEHOLD ART, 


with 3 Illustrations, 21 pp., free to any address. 








Fine-Art Catalogue, 124 pp., price 6d. post free 
THE AUTOTYPE COMPANY 
TURNER’S “LIBER STUDIORUM,’ 
Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Plate 
By the Rev. STIPFORD BROOKE, M.A. 
Publishing in Three Volumes, ezch containing Tw venty-f ur Tilustratio 
price Four Guineas per Volume. Vol, II. now ready, containing:— 


Inverary Pier 


The Story of Europa I 
Inverary Castle and 
FT" cane ( 


Bridge in Middle Dis- 
tance. Tov 
Woman with Cymbals. Flint C 


a fenhe ung zh 
al us Harbour 
vast of Yorkshire 











Hindoo Ablutions Stack-yard Watercress Gatherers. 
Bonneville : Savoy. Farmyard wit Juvenile Tricks. 
Source of the Arveron Fifth P lague of Egypt. St. Catherine Hill 
Alps from Grenoble. Greenwich Hospital Morpeth 

Ben Arthur. Interior of a Church. 





Detached Plates of this Edition of the ‘‘ Libe 
appertaining, are sold at 3s. 67. ea 

Publishers: The AUTOTYPE C 
& Co., London and Manchester. 


with the Commentary 





)MPANY, LONDON ; 


Henry Sotheran 
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WESLEY COLLEGE, SHEFFIELD. 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 





GOVERNOR AND CHAPLAIN hai .. REv.2W. H. DALLINGER, F.R.S., &c., &c. 
HEAD MASTER aad H. M. SHERA, Esq., M.A., LL.D. 
SECOND MASTER te C. J. SCOTT, Esq., B A., Scholar and Prizeman (Camb.). 
FIRST MATHEMATICAL MASTER THOS. HUGH MILLER, Esq., B.A. (Camb.). 


. And TWENTY ASSISTANT MASTERS and PROFESSORS. 
In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Europe, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplished 
Professors. 
The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 
rn Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 
CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), Christ Church, Oxford. PHYSICS is 
taught by A. H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED worth, in the aggregate, 300/. a year. 
The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficiency. 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 
The NEXT TERM will commence on TITURSDAY, MAY 1. 





DEMY 8vo, CLOTH, ILLUSTRATED, ais. 


THE NEW PRINCIPLES 
OF NATURAL PHILOSOPHY. 


With an Answer to Prof. Huxley on “ The Laws of Motion.” 
ALSO, 
AN ANSWER to “NATURE.” Price One Penny. 
AN ANSWER to“ KNOWLEDGE.” Price One Penny. 
ANSWERS to the “ATHENAEUM,” the “PALL MALL GAZETTE,” and 
the “WESTMINSTER REVIEW.” Price One Penny. 
By WILLIAM LEIGHTON JORDAN, F.R.G.S. 
‘** Everything Mr. Jordan writes is sure to be brilliant and ingenious. His mathematical arguments are very clearly expressed.’ 
—“* Public Opinion,” on The Winds and their Story of the World, now included in The New Principles of Natural Philosophy. 
London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 











NEARLY READY, IN CROWN §8vo. Just Published, Price One Shilling. 
The RAINBAND: How to Observe it, and 


I. Tt es EX TT What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S. 

c With Numerous I!lustrations, and a full description of the method of 

Rain-predicting by means of the Rainband as observed in Hilger's 
smallest-sized Direct-Vision Pocket Spectroscope. 

Contents.—Introduction—H ow to see the Rainband— What the Rainband 

is—How to use the Rainband—Graphical Representation of Observations— 


Results of Rainband Predicting. 
To be had from the Publisher, ADAM HILGER, 204, Stanhope Street 
swe 


By P. G. TAIT, M.A, 


Formerly Fellow of St. Peter’s College, Cambridge ; 





Professor of Natural Philosophy in the University of Edinburgh. |. i ee A ei 
wie ;, , |WATTS’S DICTIONARY OF CHEMISTRY.— 
Edinburgh : ADAM & CHARLES BLACK. Latest Complete Edition, with att the Supplements; 9 Large Vols 





RW - 7 r - TE 8vo, cloth, New (Longmans, 1881-83), 415 2s., for £8 8s., carriage paid 
NEW B9OK ON THE RIVER PLATE. Apply direct to Wo. F. CLay, Bookseller, 2, Teviot Place, Edinburgh. 


Now Ready. With a Map and Illustrations. - Crown 8vo, price 7s. 6¢., euserieianainaetiniiapianeinataimnmaiiie 
cloth. Now Ready, with Illustrations and Blank Pages. Demy 8vo. Post free 


. 6d. 
ACROSS the PAMPAS and the ANDES: se 

being an Acc wnt of an Exploring and Surveying Expediti-n across the | LECTURE NOTES ON PHYSICAL 
Continent of South America; with an Appendix containing Articles | GEOGRAPHY AND GEOLOGY. - By J. V. ELSDEN, B.Sc 
upon the Peaks and Passes of the Andes; the Argentine Republic, its | F.C.S., and W. B. LOWE, M.A. 

ge raphical position and extent; Indian Frontiers and Invasions; | cae aes ees : 

Colonies and Railways. The information breught down to the most A, PERCY SMITH, Horton Street, Rugby. 
recent dates. By ROBERT CRAWFORD, M.A., Professor of Civil aon - —— 
Engineer.ng in the University of Dublin. 





This Day is Published, price 1s., per Pest 1s. 1d. 





London: RSE, GaEEe, & CO. AUSA-DYNAMICA. 
MINERALS AND STONE CONCERNING FORCE, IMPULSION, AND ENERGY 
IMPLEMENTS. By JOHN O’TOOLE. 
Mr. BRYCE-WRIGHT begs to call the attention of his Clients and the Dublin: HODGES, FIGGIS, & CO. 
Public to his large series of . Seeseere wanes: & ¢o 
MINERALS AND STONE IMPLEMENTS, London: SIMPKIN, MARSHALL, ae 





fr which single specimens can be selected. ene " GS z qe aes 
Elementary C Sections of Minerals, Fossils, and Rocks from £1 upwards. | NEW AND IMPORTANT BOOK ON VIVISECTION. 
N B.—These Collections obtained the Prize Medal, 1862. | 
| 


into the Vivisection Question. By “ PHILANTHROPOS.” Cloth 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


35. 6a, 
SRYCE TR i “d . ° ° 
BRYCE-WRIGHT, ‘The Lancet sayst— By far the most inpor-ant contribution to th 
Mineralogist and Expert in Precious Stones, V.visect on Question.” 


204, REGENT STREET, LONDON, Ww. TINSLEY BROTHERS, Lenicn; at all Booksellers 





PHYSIOLOGICAL CRUELTY: an Inquiry | 
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SUBSCRIPTIONS to “ NATURE.” 


Ss. d. 
Se Se eee eee a 
a eee eT eek fh 
Quarterly. .... « 6 


To the United States, the Continent, and all places 


within the Postal Union :— 


z € 
WON SS 5 Re sl OS 
i i eee eee : 
Quarterly. . .. 8 


CHARGES for ADVERT ISEMENTS. 


Three Lines in Column 2s, 6¢. 9d. per Line after. 
5 


h & 
Qne-Eighth Page, or Quarter Column .. . 18 
Quarter Page or Halfa Column. ..... 15 
Half a Page, ora Column ........ 5 
Whole Page .. . 6 


Post Office Orders faye to MA CMILLAN & CO. 
OFFICE : 29, BEDFORD STREET, STRAND, W.C. 


Diary of Societies 
LONDON 


WEDNESDAY, Apri 16. 

Rovat METEOROLOGICAL Society, at 7.—On the Origin and Course of the 
Squall which capsized H.M.S. Eurydice, March 24, 1878: Hon. Ralph 
Abercromby.—Waterspouts and their Formation: Capt. J. W. C. Martyr. 
—The Weather Forecasts for October, November, and December, 1883: 
Cuthbert E. Peek, M.A.—On certain Effects which may have been pro- 
duced in the Atmosphere by Flcating Particles cf Volcanic Matter from 
the Eruptions of Krakatoa and Mount St. Augustin: William F. Stanley, 
F.G.S. 





THURSDAY, Aprit 17 
Linnean Society, at 3.—Alga—Fungal-Lichen ‘Theory (and Discussion): 
Rev. J. M. Crombie.— Ornithology of New Guinea, No. 9: R. Bowdler 
Sharpe.— Variation in Leaf of Banksia marginata: J. G. Otto Tepper. 
Cuemicat Society, at 8.—Bailot for the Electicn of Fellows.—The Syn- 
thesis of Galena by Means of Thiocarbamide: J. Emerson Reynolds, 
F.R.S. 





Now Ready, price 6s., Vol. XVIII., Part III., April, 1884. 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 
Contents. 

. Nature of Certain Ligaments By J. B. Sutton. 

. Remarks on Nervous Exhaustion and Vaso-Motor Acticn. 
Gros Clark, F.R.S. 

. Development of Great Omentum and Transverse Mesocvlon. 
Lockwo« 

. Abnormality in Course and Distribution of Radial Artery. 
Thomson, M.B. 

Cause of First Sound of Heart, and Mode of Action 
By James W. Barrett, M.B. 

. Notes cn Raising the Arm. By Prof. Cleland. 

. Osteology of Ceryle Alcyon. By R. W. Shufeldt, M.D. (Plate XIV.) 

. Abnormalities, with Special Reference to Vertebral Arteries. By A. M. 
Paterson, M.B. (Plate XV. ) 

. Multiple Lymphatic Nzvi of Skin. and their Relation to scme Kindred 
Diseases of the Lymphatics. By George Hoggan, M.B. (Plate 
XVi) 

. Viscera of Porpo’se and White-Beaked Dc Iphin. By Prof. Cleland. 

. Costal and Sternal Asymmetry. By W. Arbuthnot Lane. 

. Anatomical Notices. (Plate XVII.) 

MACMILL AN & Co.. London and Cambridge. 


(Plate XIII.) 

By F. Le 
By C. B. 

By Arthur 


f Cardiac Muscle. 


LELECTRICITE: 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrés de l’électricité. 

Comité de Rédaction, ARMENGAUD JEUNE, 


Président ; 


A. BERTHON, E. BOISTEL, F. BOREL, 

R. de COULON, W. de FONVIELLE, L. MAICHE. 
A. de MERITENS, D. MONNIER, D. NAPOLI. 
Subscription Yearly, 208.3; Six Months, 10s, 

Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BupGz Row, CANNON STREET, LONDOV. 
Specimen Copy sent post free. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 


| conclusively that a Conductor made of Copper of adequate size is the best 


of allappliances for the-protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings ar 1 Shippi ng in all parts of the worl 
with unvarying success. is the most Trustworthy, most Effective, and als 


| the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


S. C. TISLEY & Co, 


OPTICIANS, 
172, BROMPTON ROAD, S.W. 


RAIN-BAT ® SPECTROSCOPES, 


Wis ~ eee 
Ww ats... <.. 6)" « 


solicited Testimonial from 
SANFORD DYASON, Esq., F.R.G.S., F.R.Met.S., 
Member of Council of Mete aa ogical Society 


Boscospet GARDENS, N.W., Sepiemter 19, 1883. 
**T Have been working in the higher Alps—the vicimty of Monte Kosa 
and the Matterhorn—the Gemmi and other Alpine Passes, with a Pocket 
Spectroscope I bought of you. It has answered its purpose in a most 
satisfactory manner.” 


Jo §. C. TISLEY & Co., 


172, BROMPTON Roap, S.W. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


1LLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcute, 
Most Compete and Cheapest List of Apparatus. 
JOHN J.GRIFFIN anp SONS, 22, GARRICK STREET? 
LONDON, W.C. 
THIS 


HOLLOWAYS PILLS ame 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


- THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 
British Ornithologists’ U nion ; contains— 

Original Articles by well-known naturalists in every branch of soology; 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish; new oF 
rare merine fish; 'oca! aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to thoce who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies, Reviews 
of natural history books. Occasional translations from foreign soologica) 
journals of important and interesting articles in various branches of snology 
There are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 
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Ss. WwW. SToOo.w' xz. 


In Casks, 12/6 — 9 gals. In Bottle, 3/3 per doz. _—. Pts.* 


r doz., and allowed at the same rate if returned ; but they 


im, nor any of the many new B rewing Material 
N.” Stout; it is Brewed entirely from the fit 
= ‘ r hopped than Stout is generally; thereft | 
nutritious, it is an excellent Tonic and particularly suited for inval 


any ne requiring a good streng thening veverage. It is a ‘Sound 


and very much recommended by Medical men, 


WALTHAM BROTHERS, 
THE “HALF-GUINEA™ ALE BREWERY, LONDON, 8.W. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. acti 
Sole Address—110o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. sym 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


HARVE YT AND PEAB, 


[By Appointment to the Royal Institution of Great Britain,] ’ 
SUCCESSORS TO W. LADD & CO., -—_ 


SCIENTIFIC INSTRUMENT MANUFACTURERS, boot 
throv 


BEAK STREET, REGENT STREET, LONDON, W. the I 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; SA 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, &¢. . 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 
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FOURTH EDITION, REVISED. 


A TEXT-BOOK OF PHYSIOLOGY. By Micnuart Foster, M.A., 


M.D., LL.D., F.R.S., Professor of Physiology in the University of Cambridge. With Illustrations, Fourth Edition, 


Revised. Medium 8vo, 2s. 
“*Dr, Foster has conbined in this work the conflicting desiderata in all text-books—comprehensiveness, brevity, and 
clearness. . . . After a careful perusal of the entire work we can confidently recommend it both to the student and to the 
practitioner as being one of the best text-books on physiology extant, the facts recorded being as reliable as the reasonings are sound, 


whilst the arrangement and the style are alike excellent.” — 7he Lancet. 


MACMILLAN AND CO., LONDON. 


Messrs. MACMILLAN & C0’S NEW BOOKS. 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D., Professor of Chemistry in University College, Bristol. 18mo. 2s. 64. 


TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor and Lecturer in Mathematics of Gonville and Caius College, Cambridge, late Assistant Master at Eton. 
Globe 8vo, Part I, ELEMENTARY TRIGONOMETRY. 45. 6d. Part II. HIGHER TRIGONOMETRY. 35. 6¢. Complete, 


7s. 6d. 
AN ELEMENTARY TREATISE ON SOLID GEOMETRY. — By 


CHARLES SMITH, M.A., Fellow and Tutor of Sidney-Sussex College, Cambridge, Author of ‘‘An Elementary 
T reatise on Conic Sections.” Crown 8vo. [Nearly ready. 


MACMILLAN’S CLASSICAL SERIES. NEW VOLUME. 
THUCYDIDES. Book IV. Edited, with Notes, by C. E. Graves, M. A, 
Classical Lecturer and late Fellow of St. John’s College, Lecturer at Jesus College, Cambridge. Feap. 8vo. 5s. 
MACMILLAN’S ELEMENTARY CLASSICS. NEW VOLUME, 
EMPIRE. 


THUCYDIDES.—THE RISE OF THE ATHENIAN 


Being Selections from Book I. Edited, with Notes, Vocabulary, and Exercises, by F. H. COLSON, M.A., Fellow of 
St. John’s College, Cambridge, Senior Classical Master at Bradford Grammar School. 18mo. Is. 6d, 
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Messrs, MACMILLAN & CO’S NEW BOOKS. 


Now Ready, with Two Portraits, Two Vols. Demy 8vo. 36s. 


THE LIFE OF 
FREDERICK DENISON MAURICE, 
CHIEFLY TOLD IN HIS OWN LETTERS, 


EDITED BY His Son, 


FREDERICK MAURICE. 


‘* Of the salient points, the eventful heights, in Maurice’s public history, the world is not forgetful, and it is no part of our duty 
to indicate them here. It will be an enjoyment, we may say almost an education, for those who h ave ever thought with admiring 
sympathy of his labours, to read their story now by such light as he alone could throw upon them.”—Dazly Telegraph 











DR. MORITZ BUSCH’S NEW WORK ON PRINCE BISMARCK. 


OUR CHANCELLOR. 


Sketches fera Historical Picture, by Dr. MORITZ BUSCH. Translated from the German by W. BEATTY-KINGSTON, 
Author of “ William I., German Emperor,” ‘‘ The Battle of Berlin,” &e. Two Vols. Crown 8vo. 18s. 

“Exceptional op] iets and devoted attachment to his hero have enabled Dr. Busch to write a profoundly interesting 
book, revealing the personal characteristics of Prince Bismarck ; crammed full of history, as seen from the Berlin standpoint, and 
throwing a broad light upon the stupendous events of the last forty years. . . . Mr. Beatty-Kingston has most admirably clothed 
the Doctor’s book in an English dress.” —Daily Telegraph. 


SAMOA. A Hundred Years ago and long before, together with Notes 


on the Cults and Customs of Twenty-three other Islands in the Pusllie, By GE ORGE E T u1 RNER, LL.D., of the London 
Missionary Society. With a Preface by E. B. TyLor, F.R.S. With Maps. Crown 8vo. 9s. 

*©Dr. Turner shows us what peop le in a somewhat backward state of culture actually think and do. . . . Dr. Turner’s book, 
with its account of clan communism in Samoa, is as interesting to the economist as its “devinettes are to the student of riddles, it 
gods to the mythologist, or its long list of South Sea words to the philologist. The book is excellent, full of matter, and indis 
penneble to the student of man and his institutions.”—Saturday Review. 





TEXT-ROOKS FOR STUDENTS. NEW VOLUMES. 


THE PRINCIPLES OF PHYSICS, A TEXT-BOOK OF. _ By 


ALFRED DANIELL, M.A., Lecturer on Physics in the School of Medicine, Edinburgh. With Illustrations. Medium 
8vo. 21s. 


NEW PART (SPECIAL PATHOLOGICAL ANATOMY). PROF. ZIEGLER’S PATHOLOGICAL ANATOMY, 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. By Prof. ERNST ZIEGLER, of Tiibingen. Translated and Edited for English Students by Donati 
MACALISTER, M.A., M.B., B.Sc., Fellow of St .* s College, Cambridge. With numerous Illustrations, Medium 8v 
Part I. GENERAL PATHOLOGICAL ANATOMY. . 6d. 
Part II. SPECIAL PATHOLOGICAL ANATOMY. Po I. to VIII. 12s. 6d. 


NEW PART, VOL. III. PART II. PROFS. ROSCOE AND SCHORLEMMER’S TREATISE ON CHEMISTRY. 


INORGANIC AND ORGANIC CHEMISTRY. A Complete 
Treatise on Inorganic and Organic Chemistry. By Prof. H. E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, 
F.R.S. With numerous Illustrations. Medium 8vo. 

Vols, I. and IIL—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. IJ. Part I.—Metals. 18s. Vol. II. Part I1.—Metals. 18s. 

Vol. III.L—ORGANIC CHEMISTRY. 2 Parts. THE CHEMISTRY OF THE HYDROCARBONS and their Derivatives, 

or ORGANIC CHEMISTRY. With Numerous Illustrations. 21s, each. 


PAPERS ON ELECTROSTATICS AND MAG NETISM. By Prof 


Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., F.R.S.E., Fellow of St. Peter's Colleg ambridge, and Profess 
of Natural Philosophy in the University of Glasgow. Second Edition. Demy 8vo. 18s. 





MANUALS FOR STUDENTS.—NEW VOLUMES. 
HEAT. By P. G. Tart, M.A., Sec.R.S.E., for merly Fellow of St. 
Peter’s College, Cambridge ; Professor of Natural Philosophy in the University of Edinburgh, Crown 8vo. 6s. 
A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA). 


By T. JEFFREY PARKER, B.Sc. Lond., Professor of Biology in the University of Otago. Illustrated. Crown 8vo. 


8s. 6d. 





MACMILLAN AND CO., LONDON. 
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ASTRONOMICAL TELESCOPES. 


FINEST oe E QUALITY. 


















2}in. Wray Lens, best mounting, &c., &c. £5 34in. Wray Lens, best mounting, &c., &c. Arg 15 

2hin. do. do. do. 47 10 4in. do. do. do. L25 0 
in. do. do. do. Alz2 10 | 4fin. do. do. do. £40 0 
rHE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., Equatoreal Stand ... £12 12 09 





New Illustrated Catalogue, 3 stamps. 
THE “SOLARGRAPH,” a Photographic Camera, with Instantaneous Shutter, and an adaptor to fit it to any 


telescope for Photographic Solar St ots, &c., complete ... 


“LE MERVEILLE U xX" plate, complete dry plate apparatus "7 gt 1 
“LE MERITOIRE” j pl ate, complete dry plate apparatus, double rising front, swing ¢ back, “rack to focus, ‘ke. &e, ALI 6 


THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion to tail board, and — recent 






42 20 








42 20 





improvement 





one Illustrated Photo Catalogue 2 2 2 stamps. 
J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 









THE PATENT BOOK-SHELF FITTINGS, as used in the PUBLIC LIBRARIES of LIVER. 
POOL, GLASGOW, BIRMINGHAM, &c., enable a nice adjustment of Shelves to be made without trouble. 

HOOKHAM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND EAsy means of hanging Pictures. 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost. 


Illustrations and Particulars sent POST FREE on Application to 


WILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 ; Paris, 1855; London, 1862; Paris ceanat 1867 ; London, 1874. 


As Wine in Bottles at 3s. 5s, and Qs. : : + Lozenges, 2s. 6d. 


9 
ORSON S and 4s, 6d.; Globules, 35, 6d., and 6s. 6d.; and 
Powder, as ‘‘ Medicinal hoa. ~ 2s. 6d, and 4s.; and 
‘¢ Porci,” a more concentrated preparation than the Medicinal, 
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a dn 6a. INST 
B Preparations ot at 4s, each. 
1 —— P SOLD BY ALL CHEMISTS. 

F The popularity Pepsine has acquired A Phy 
; ' as almost a specific for chronic dyspepsia, PEPSINE sty 90, 
t indigestion, &c., is due to the fact that 

| it is the 0 — production - - Dr. 

i active principle of the gastric juice of the . 

1 stomach. Vedermantie, like all other Highly recommended by the “7 

inventions of a like nature, Pepsine has Medical Profession for SCIEN’ 
been not slightly discredited by the spu- Mr. R 
rious manufactures that have been issued ‘ r. 
from time to time ; itis therefore neces- sy 
sary as a guarantee of its efficacy to see . 
that each bottle bears the makers’ name, ay 
MORSON & = ee Row, Russell Sq., Seiliten, wit 
A Res 





‘*Ts as nearly tasteless as Cod-Liver Oil 
can be.”—Lancet. 
k ** No nauseous eructations follow after it 
is swallowed.” —Afedical Press. 


U : 
« P It can be borne and digested by the most 
erfécted delicate ; is the ONLY OIL which does not THE SPECIFIC FOR 


‘repeat ;”’ and for these reasons the most 
efficacious kind in use. In capsuled bottles 
1 only, at 1/4, 2/6, 4/9, and 9/-. Sold s 
everywhere. In bottles at 2/9, 4/6, and 11/-. 
13 GOLD _ f6 16 SILVER 
MEDALS. MEDALS. 


i OVER 12,000 DELIVERED. 


i CONSUMPTION of GAS guaranteed to 

: be 25 to 70°. less than in any other 

makes of Gas Engines. 

CROSSLEY’S PATENT TWIN ENGINES NOW 
OFFERED. 


IGNITION EACH REVOLUTION. 
Crossley’s Patent ‘‘ Self-Starter ’’ may now be applied. 
The Safest, Best, and Simplest made. 


CROSSLEY BROS., Limited, 
Openshaw, Manchester. 


London, 24, Poultry, E.C. Glasgow, 193, Sauchishall St. ——— 
Print ed d by R. Cray, Sons, AND > TAYLOR, at 7 and Bread : Street “Hill, Queen Vic ctoria Street, in the City of London, 1, and published by 
MACMILLAN aND Co., at the Office 29 and 30, Bedford Street, Covent Gorleu.—Tuurspay, April ro, 1884. 
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ene as a Newspaper at the any Post Office] 


THE “LOISETTIAN” 


SCHOOL OF MEMORY. 
INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
DISCONTINUITY CURED!! 
A Physiological Svstem, wholly unlike Mnemonics, using none of 
its ‘* Localities,” ‘* Keys,” ** Pegs,” ** Links,” or ‘' Associations.” 


Dr. ANDREW WILSON, F.R.S.E., Editor of 
** Health,” says :— 

** PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL 
SCIENTIFIC IN tHE HIGHEST DEGREE.” 


Mr. RICHARD A, PROCTOR, Editor of ‘‘ Knowledge,” 
in No. 117, dated January 25, 1884, says :— 
‘*T HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 
THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING To ! 
TRAIN THEIR MEMORIES EFFECTIVELY, 


AND 


AND ARE THEREFORE | 
WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL 
A RESULT.’ pet 
Any Book Mastered in One Reading. 
- Great [nducements to Correspondence Chances . 
Prospectus post-free on application -to 
PROFESSOR LOISETTE, 


} NEW OXFORD STREET (opposite Mudie’s Library), LONDON. 


ILLUSTRATED JOURNAL OF 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye. 


APRIL 


SCIENCE 


"— WORDSWORTH 


—=—=——— 


[PRICE SIXPENCE 


{Ali Rights are Reserved 


7; 


1884 





JUST PUBLISHED, SECOND EDITION, 


HOW TO PHOTOGRAPH ; 


OR, 
SIMPLE DIRECTIONS TO ENABLE 
A BEGINNER TO TAKE 
SUCCESSFUL PICTURES ON DRY PLATES. 
dditional Chapter on an Easy Method of Enlarging 
from them. 


With an A 


BY 


T. C. HEPWORTH. 


PRICE SIXPENCE. 


PUBLISHED BY 


JOHN BROWNING, 


63, STRAND, LONDON, W.Cc. 





arr METEOROLOGICAL INSTRUMENTS 
NEGRETTI 


ZAMBRA’S 


Sunshine Recorder. 
With Adjustments for any 
Latitude. 


PRICE £12 12s. od. 


A Sagply of Divided Papers, for 
One Year's Use, 


£1 od. 


Lilustrated Prive Lists Post 
free. 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 


To Her Majesty THE QUEEN. 
HOLBORN VIADUCT. 
46, CORNHILi, & 122. REGENT STREET, LONCON. 


128s. 


~~ MECH Pry, 





MAPPIN & WEBB’S 
~ er 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


All Sizes in Stock. 


NM SPECIAL 


= =— =AN, DETAILED LIST 


FKEE, 


—~~. 
ial —— 


MOOS = 


OXFORD STREET, ' WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD, 
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CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT of 
TECHNICAL EDUCATION. 
TECHNOLOGICAL EXAMINATIONS, 1884. 

Examinations in Technology will take place at the different Provincial 
Centres throughout the Kingdom on Wednesday Evening, May 28, 1884, 
at7o *clock. 

Secretaries are informed that the latest date for sending im returns of 
Candidates who wish to be examined in May next is MONDAY, April 238. 
after which date no application can possibly be received. 

Individual Candidates who are unable to arrange to be exz amined ata 
Provincial Science Centre can, on application to the Director and Secretary, 
be examined in London at the Finsbury Technical College, Tabernacle 
Row, E.C. 

The Examinations will be held in 45 subjects. 

A Programme containing Syllabus of each subject and last year’s 
Examination Questions can be obtained from the Central Office of the 
Institute, Gresham College, London, E.C. 

PHIL IP MAGNUS, Director and Secretary 
THE COUNCIL OF THE 
LINNEAN SOCIETY OF NEW SOUTH WALES 
Hereby offers a Prize of 


ONE HUNDRED POUNDS 


For the Best Original Essay ‘‘ On the L ife History of the Bacillus of 
Typhoid Fever. 

The Author must confine himself to facts which he has himself observed 
under methods which are to be cle arly expla ained. Each E ssay must be in 
English, must be distinguished b ry a **motto,”’ accompanied by an envelope 
containing the author’s name, and must be delivered at the Society’s House, 

54, Phillip Street, Sydney, on or bef ore December 31, 1884. 


ROYAL COLLEGE OF SURGEONS 
OF ENGLAND. 


The ‘ ffice of Conservator of the Museum of the College having become 
vacant, the Council i: " te Candidates if yr the Appointment to transmit to 
the Secretary of the ollege, cn or before Saturday, May 3 next, their 
applicati ms, ac.ompat Ned rey a statement of their qualifications. 

Particulars relating to the Appointment may be obtained on application 
to the Secretary 

April 15, 1884 


ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 
LecturE ARRANGEMENTS AFTER Easter, 1884. 
Lecture Hour, 3 o’clock p.m. 
EDWARD E. KLEIN, M.D., F.R.S., and Prof. ARTHUR GAMGEE, 
M.D., F.R.S.—Seven Lectures on “The Anatomy and Physiology of 


Nerve and Muscle.” 
Nerve and Muscle’”’; 


EDWARD TRIMMER, Secretary 


Dr. KL KIN—Two Lectures on ‘* The Anatomy of 

ys, April 22 and 2 Prof. GAMGEE— 
Five Lectures « j y of Nerve and Muscle”? ; on ‘Tuesdays, 
May 6 to June 3. ine o nea the Course. 

Prof. DEW AR. M. RS -Seven Lectures on “ Flame and 
Oxidation ”’ ; on Thi mae ys. April 24 to June 5. One Guinea. 

HODDER M. WESI! Re IP P, isq.-—Three Lectures on “ Recent Dis- 
coveries in Roman Archeology: I. The Colosseum; II. The Forum; 
III. The Palatine Hill’’; en Saturdays, April 26 to May 10. Half-a- 
Guinea. 

Prof T. G. BONNEY, D.Sc., F R.S., Pres.G.S.—Four Lectures on 
‘*The Bearing of Microscopical Research upon some Large Geological 
Problems” ; on Saturdays, May 17 to June 7. Half-a-Guinea. 

Subscription (to non-Members) to all the Courses during the Season, Two 
Guineas. ‘Tickets issued daily. 

Members may purciase not less than Three Single Lecture Tickets, avail- 
able for any Lecture, for Half-a-Guinea. 

The FRIDAY EVENING MEETINGS will be resumed on April 2-, at 
8pm. Mr. WALTER BESANT wil! give a Discourse on ‘The Art of 
Fiction.” atg p.m. Succeeding Discourses will probably be giver. by Prof. 
J. W. JUDD, Prof. W. gt prey )N SMITH, Prof. W. ODLING, 
Mr. DAVID GILL, M. E. MASCART, and Prof. DEWAR. To these 
Meetings Members and their Frien Is only are admitted. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF CIVIL AND MECHANICAL ENGINEERING 

The Council invite applications for the appo Jintment of PROFESSOR of 
ENGINEERING, at a Salary of 3007. with half the Class and Laboratory 
Fees. The Engineering Laboratory will be furnished with Testing and 
other Machinery. Applications will be received up to May 10. Further 
particulars may be obtained from the Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
PROFESSOR OF ENGINEERING. 

The Council are prepared to APPOINT a PROFESSOR of EN- 

GINEERING, at a salary of £300 per annum, with a share of the fees. 
Further informati¢ n can be obtained from the undersigned, to whom 


references and testimonials are to be forw —_ not later than April 30, 
University College, Cardiff IVOR JAMES, Registrar 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Dinobryon sertularia, with 
drawing and description. He has also sent out Fredericella sultana, Palu- 
dicella Ehrenbergi, Melicerta ringens, Asplanchna priodonta, Volvox 
globator, Nitella (in fructification), Spirulina, &c. 

_ Weekly Announcements will be made in this place of Organisms T. B, 
is supplying. 
Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of £1 13., 
or Twelve Tubes for tos. Ed. 


Portfolio of Drawings, Ten Parts, 15. each. 


ST. THOMAS’S HOSPITAL MEDICAL 
COLLEGE, 


ALBERT EMBANKMENT, S.E. 

The Summer Session will commence on May 1. Students who have 
passed a Preliminary Examination are informed that under the New Regu la- 
tions of the Royal College of Physicians it isan advantage to begin in the 
Summer Session; those entering in summer are also eligible to compete for 
the Science Scholars hips of £100 and £60, awarded in October. 

There are numerous Prizes me | Sche larships, and all Appointments are 
open to Students without extra charge 

Special Classes for the Examinatic ons of the Univ ersity of London are held 
throughout the year. 

A Register of Approved Lodgings and of Private Families receiving 
Students to reside is kept in the Secretary’s office. 

Prospectus and all particulars can be obtained from the Medical Secre- 


tary, Mr. G. RENDLE. 
W. M. ORD, Dean 





THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


SUMMER SESSION, 1884. 

Lectures and Clinical Instruction in the Wards will commence on 
May t. 

Gentlemen can enter to any one Course or to Hospital Practice only. 
TWO ENTRANCE SCH )LARSHIPS, of the Annual Value of £25 and 
£20 gy A tenable for ‘Iwo Years, and a SCIENCE SCHOLAR. 
SHIP, Value £50, will be offered for Competition at the beginning of the 
Winter Session. 

For Prospectus, containing particulars as to other Scholarships, Resident 
Appointments, Fees, &c., apply to the Dean, or the Resident Medical 


Officer, at the Hospital. 
ANDREW CLARK, Dean 


TO BE LET ON LEASE.—A Small Hou House 
in the best part of ST. JOHN’S WOOD, near LORD’S CRICKET 
GROUND. Contains on ground-floor four reception rooms, one of 
which was built for and has been used asa studio ; kitchen and offices. 
On first floor four bedrooms, bath-room with fitted bath, hot and cold 
water. Servant’s staircase. The house is in excellent repair, and the 
drainage has been put in order under the superintendence ef a Sanitary 
Engineer. Rent £125. No premium. Fittings | and Fixtures to be 
taken. For Cards to view apply to Mr, Mittar, 8, Wellington Road, 
St. John’s Wood, and 14, Grafton Street, Bond Street. 


KING’S COLLEGE, LONDON. 
LECTURES AND CLASSES FOR LADIES, 
5, Observatory Avenue, Campden Hill, W. 





The Classes will Reopen on April 24, at the above address (close to the 
High Street, Kensington, Station and Vestry Hall). 

Classes are held in the following subjects :— 
Holy Scripture and Church History. German Language and Literature 
English History. Italian. 
Continental History. Greek. 
Ancient History. Mathematics. 
English Language and Literature. Physiology and Laws of Health 
Latin. Harmony and Drawing. 
French Language and Literature. Botany. 

_ For, Prospectus and further information, apply to the Secretary, Miss 
Scumitz. 

_The Holy Scripture Class is held by the Rev. Dr. Wack, Principal ot 
Ki ing’s | College ; the Chur« rch History Class by the Rev. Canon CurTets. 


MR. JAMES WHITE, 209, Sauchiehall 


Street, and 16, 18, Camt ridg 7€ eh Glasgow, is now prepared to 
supply ARC L ‘AMPS (Gray’s Patent) for General Lighting or for Lec: 
ture I}lustration purposes, Steady and silent in action, adapted fi 
either Battery or Dynamo. Price, with Lantern and Globe ec mplete, e 
for ordinary lighting, £13. Special quotations for Search Lights 
for Arc Lamps fitted in P rojectic n Lanterns. Mr. White is also’ pr 
pared to quote prices for Gray's Patent Astatic Galvanometer (se 
Nature, March 6, 1884). 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, hes 
en sale Specimens of the above; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 
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SANDERSON & Oo. 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths. without Joints. as supplied by them to Her Majesty's 
Government and the Colonies ; the Italian Government. the Argentine Re- 
public, and other see Governments ; the Royal Courts of Justice, Strand, 
the Houses of Parliament, & 
Hooped, R: my P dated, or Straightened with- 
Lightning Conductors Ir ee ite and Tested by 
E le ctric Be Ils, aking Tubes, &c., 
t linproved d Pri 


LEADENHALL STREET, 


Chimney Shafts Repaired. 

out Stoppage of Works. 

Experienced Electricians. 
the m» 


LEADENHALL HOUSE, tor, E.C. 


pcctearte aetna testa , | 
SKELETON OF FROG carefully pre- | 


post free. 


pared, 45. , 
E. WADE WILTON, 


Northfield Villas, Leeds. 


MINERALOGY AND GEOLOGY. 

The following New Minerals have just arrived:—BORRICHITE, 
FRIGIDITE, PITTKOTT, also Goop BARRAN DITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA- 
TIVE SILVERS, ARGENTITE, PYRARGYRITE, &c, &c. 

VERY FINE “SHERRY-COLOURED” TOPAZES. 





| 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the | 


same. 
Lists on Application. Hasmers, Chisels, and Hammer Straps. 

PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 


SAMUEL HENSON, 
STRAND, LONDON, 


Opposite Norfolk Street. 


ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINAT ION. 
The Largest St ck and Gre atest Variety in London. 
Lists Now Ready. 
Collections and Single Specimens. All Examples are well and carefully 
authenticated. 


a6 


“ree 


Speciality.—Large and _carefu Ily-cut Rock Sections from well-authenti- | 
‘*These are the largest and | 


cated Specimens. Prof. James Geikie says: 
best-cut sections made by any one in England.” 


JAMES R. GREGORY, 
Geologist and Mineralogist, 


88, CHARLOTTE STREET, F ITZROY 5 QUARE, LONDON. — 


NEW CATALOGUE OF MINERAL 
SPECIMENS. 


Arranged for the selection of Single Specimens, &c., with Prices. This 
List contains nearly all of the New Spe cles described during the last few 
years, also many discovered at new localities. Twenty four pages Post 
Free for Two Stamps. 
Geological Apparatus, Hammers, 
Sections of Rocks. 
JAMES R. GREGORY, 
Mineralogist and Geologist, 
88, CHARLOTTE STREE T, FITZROY SQUARE, W. 


 §$TANDARD 
COLLECTIONS AND APPARATUS 
FOR TEACHING 
GEOLOGY AND MINERALOGY, 


CATALOGUE POST FREE. 


In the Press. 
CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d. 
N.B.—As only a limited number of Copies will 
sent on at once to avoid disappointment. 


THOMAS J. DOWNING, 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 


; HOW & CO’S 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP. 8s. 6d. 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, 
stones, &c.. price 1s. 6d. each, 


JAMES HOW & CO., 73, 





Collections, Books, and Microscopic 





be issued orders should be 


FARRINGDON STREET, LONDON. 


fitted on | 


Also New Lists of Rare Minerals, Rock Specimens, | 


Schists, Lime- | 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 
AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


| 

| 

| 

| Carefully and neatly e xecuter 1 from Descriptions, Sketches, or Objects. 
| ymmissions Addressed to 


MR. W. 
| (Care 


3. Sf. MARTIN’S PLACE, 


NOTICE OF REMOVAL. 
THOMAS D. RUSSELL, 


Ss. DU NCAN, SCIENTIFIC ARTIST, 
of Mr. D. Bocue), 
TRAFALGAR 


SQU ARE, WC. 


| Late of ESSEX STREET, STRAND, 

| Has removed his extensive Collections of Geological, Petrological, Minera- 

| logical, and Microscopical Specimens to convenient Premises at 
78, NEWGATE STREET, near the New Gen Address— 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C. 


more 


eral Post Office. 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 

AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CarrinGTon, 
With the Assistance of 
Freperick Bonp, F.Z.S. | Joun A. Powrr, M.D. 
Epwarp A. Fitcn, F.L.S . Jenner Wair, F.L.S. 
F. BucHANAN Wutte. M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 


Lists of Duplicates and Desiderata. 

Numerous Wooncur ILtustTRATIONS, to the printing of which especial 
| attention is given, and occasional LITHOGRAPHED and Curomo-LiTHo- 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


LELECTRICITE: 








Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


| Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 


au courant de toutes les expositions électriques, et de tous les 
progrés de |’électricité. 


Comité de Rédaction, ARMENGAUD JEUNE, 


Président ; 
A. BERTHON, E. BOISTEL, F. BOREL, 


| R. de COULON, W. de FONVIELLE, L. MAICHE, 


A. de MERITENS, D. MONNIER, D. NAFOLI. 
Subscription Yearly, 20s. ; Six Months, tos, 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 

26, BupGE Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 


LA SEMAINE FRANGAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2d., through Booksellers, and at 
the Railway Bc sokstalls. Office, 441. Strand, W.Cc., 

LA SEMAINE FRANCAISE: Journal Francais pour 
l’Angleterre : Politique, L ittérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 24¢.. en timbres poste. Abonne- 
ment franco par la poste—un an, ros. 10d. ; six m 5s. sd. Prix od. 
chez tous les libraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441. Strand, Londres, W.C 

LA SE MAINE FRANC. AISE. 
caise ” has been brought out in London he yr the be 
readers who may wish to study contemporary Fr 
view, instead of confining their reading to one 
It certainly merits success. "—G raphic. 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things. . It will be far better for most than any 
one of the best papers publis in Paris itself. We are much pleased 
with th e character « fit, and e it will be highly valued in all those 
Ir eholds where French is cultivated. ‘The printing is very well 


Einar vate 





~“*Ta Semaine Fran- 
nefit of those English 
ench from all points of 
particular Gallic print. 


TERMS OF SUBSCRIPTION 

Three Months ‘ ose nak ine 
P.O.O. payable to A. Cristix. 

Publishing Office, 441, Strand, W 
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SEEFFIELD. 


(AFFILIATED TO THE LONDON UNIVERSITY, i844.) 


GOVERNOR AND CHAPLAIN 
HEAD MASTER 
SECOND MASTER 
First MATHEMATICAL MASTER 


.. H. M. SHERA, Eso., M.A., 
C. J. SCOTT, Esq., 
THOS. HUGH MILLER, Eso., 


Rev. W. H. DALLINGER, F.R.S., &c., &c. 


LL.D. 
B.A., Scholar and Prizeman (Camb.). 
B.A. (Camb.). 


And TWENTY ASSISTANT MASTERS and PROFESSORS. 


In addition to Classical, Mathematical, 


English, and Commercial Subjects, BLOLOGY, 


PHYSICS, and CHEMISTRY, the 


Modern Languages of Euro,e, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplisied 
Professors. 
The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 
Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 


CHEMISTRY is tauzht 4 R. W. LANCASTER, Esa., 
taught by A. H. ALLEN, Esq., F.C.S. 
The JUNIOR SCHOOL, c 


B.A. («st Class Nat. Science), Christ Church, Oxford. 
SCHOL ARSHIPS are AWARDED worth, in the aggregate, 
onducted in a separate part of the Building, 


PHYSICS is 
3007. a year. 
is in excellent “efficiency. 


PROSPECTUSES may be obtained by Application to the GOVEKNOR or HEAD MASTER. 


The NEXT TERM will commence on THURSDAY, 


MAY 1. 








DEMY $S8vo, CLOTH, ILLUSTRATED, 21s. 


THE NEW 
OF NATURAL 


PRIN CIPLES 


PHILOSOPHY. 


With an Answer to Prof. Huxley on “ The Laws of Motion.” 
ALSO, 


AN ANSWER to “ NATURE.” 
AN ANSWER to “ KNOWLEDGE.” 
ANSWERS to the 

the “WESTMINSTER REVIEW.’ 


Price One Penny. 
Price One Penny. 


“ATHENAEUM,” the “PALL MALL GAZETTE,” and 


Price One Penny. 


By WILLIAM LEIGHTON JORDAN, F.R.G:S. 


‘Everything Mr. Jordan writes is sure to be brilliant and ingenious. 
’on The Winds and their Story of the World, now included in The New Principles of Natural Philosophy. 


DAVID BOGU toa 3, St. Martin’s vinta Trafalgar Square, W.C. 


— Public Opimon,’ 
London : 








Just Published, Price One Shilling. 


The RAINBAND: How to Observe it, and 
What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S. 
With Numerous I!lustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope. 

Contents.—Introduction—H ow to see the Rainband— What the Rainband 
is—How to use the Rainband—Graphical Representation of Observations— 

Results of Rainband Predicting. 

To be had fron the Publisher, ADAM HILGER, 

N.W. 


WATTS'S DICTIONARY OF CHEMISTRY.— 


Latest Complete Edition, with att the Supplements; 9 Large Vols 

8vo, cloth, New (Longmans, 1881-83), £15 2s., for £8 8s., carriage paid. 

Apply direct to Wm. F. Ciay, Bookseller, 2, Teviot Place, Edinburgh. 

NEW BOOK ON THE RIVER PLATE. 

With a Map and Illustrations. Crown 8vo, price 7s. 6¢., 
loth 


204, Stanhope Street 











Now Ready. 


ACROSS the PAMPAS and the ANDES: 


being an Account of an Exploring and Surveying Expeditin across the 
Continent of South America; with an Appendix containing Articles 
upon the Peaks and Passes of the Andes; the Argentine Republic, its 
geographical position and extent; Indian Frontiers and Invasions ; 
Colonies and Railways. The information brought down to the most 
recent dates. By ROBERT CRAWFORD, M.A., Professor of Civil 
Engineering in the University of Dublin 
London: LONGMANS, GREEN, & Co. 


By LIONEL S. BEALE, F.R.S., Professor 
of Medicine in King’s College, London. 


SLIGHT AILMENTS; their Nature and Treatment. 55. 
HOW to WORK with the MICROSCOPE. 100 Plates. 21s. (Harrison 


& Sons.) 
The MICROSCOPE in MEDICINE. 86 Plaes. ars. 
BIOPLASM: an Introduction to Medicine and —— ology. 6s. 6d. 
PROTOPLASM;; or, Matter and Life [A New Eattion treparing. 
DIAGNOSIS and TREAY MENT of U RINARY DISEASES. 


(Preparing. 
On LIFE and on VITAL ACT . ’ 5s 
The MYSTERY of LIFE. 3s. 
LIFE THEORIES and REL iGiou S THOUGHT. 
‘The ‘‘MACHINERY” of LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a 
KIDNEY DISEASES, &c. [A New Eutition preparing 

London: J. & A. concn. 


5s. 6a. 


His mathematical arguments are very clearly expressed.” 





NEW AND IMPORTANT BOOK ON VIVISECTION. 
PHYSIOLOGICAL CRUELTY: an Inquiry 
into the Vivisection Question. By “‘ PHILANTHROPOS.” Cloth 
38. 6d. 
The Lancet says:—‘‘ By far the most important contribution to the 
Vivisection Question.” 


TINSL E Y BROTHERS, London ; 


at all Booksellers. 





“Now Ready, price 1s. 6@ 

ON THE FORMATION OF URIC ACID 
IN ANIMALS: its Relation to Gout and Gravel. Together with an 
Explanation of the Therapeutic Effects of some of the Remedies used 
in the Treatment of those Disorders. By P. W. LATHAM, M.A., 
M.D., Fellow of the Royal College of | - nie a London ; Downing 
Professor of Medicine, Cambridge. 

Cambridge: DEIGHTON, BELL, & CO. 
London: GEORGE BELL & SONS. 


Now Ready, price 6s., Vol. XVIII., Part III., April, 1884. 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 

NORMAL AND PATHOLOGICAL. - 


CONDUCTED BY 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 


Contents. 
3y J B. Sutton. 





. Nature of Certain Ligaments (Plate XII. ) 


2. Rema:ks on Nervous Exhaustion and Vaso-Motor Action. By F. l« 
Gros Clark, F.R.S. 

3. Development of Great Omentum and Transverse Mesocclon. By C. B 
Lockwood. 

4. Abnormality in Course and Distribution of Radial Artery. By Arthur 
Thomson, M.B. 

5 Cause of First Sound of Heart, and Mode cf Action of Cardiac Muscle 
By James W. Barrett, M.B. 

6. Notes cn Kaising the Arm. By Prof. Cleland. 

7. Osteology of Ceryle Alcyon. By R. W. Shufeldt, M.D. (Plate re & 

8. Abnormalities, with Special Reference to Vertebral Arteries. By A 


Paterson, M.B. (Plate XV.) 

. Multiple Lymphatic Nzevi of Skin. and their Relation to s:me Kindred 
Diseases of the Lymphatics. By George Hoggan, M.B. (Plate 
XVI) 

10. Vi-cera of Porpo’se and White-Beaked Dolphin. By Prof. Cleland 

rt. Costal and Sternal Asymmetry. By W. Arbuthnot Lane. 

12. Anatomical Notices. (Plate XVII.) 

MACMILLAN & CO., London and Cambridge. 
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SUBSCRIPTIONS to * NAT URE.” 


d. 
Vearly. .. 28 fe) 
Half-yearly . 14 6 
Quarterly; . . .. cae Oe 
To the United States, the Continent, and all places 
within the Postal Union :— 
s. 
Yearly... 
Half-yearly . ss Sree a . * 
Quarterly. . . 8 oO 


CHARGES for ADV ERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9. per Line sites. 


One-Eighth Page, or Quarter Column . . . 18 
Quarter Page or Half a Coluwn. ..... 15 
Half a Page, ora Column ........ 5 
Whole Page ... 6 
Post Office Orders papell to MA CMILL AN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


e _ , , 
Diary of Socicties 
LONDON 
THURSDAY, Apri 17. 
Linngan Society, at 8.—Alga—Fungal-Lichen Theory (and Discussion): 
Rev. J. M. Crombie.—Ornithology of New Guinea, No 9: R. Bowdler 
Sharpe.—Variation in Leaf of Banksia marginata: J. G. Otto Tepper. 








| 
| 





Cuemicat Society, at 8.—Ballot for the Election of Fellows.—The Syn- | 


thesis of Galena by Means of Thiocarbamide: 


SATURDAY, Aprit 19. 


J. Emerson Reynolds. 


Essex Fietp Crus, at 3. at the British Museum, South Kensington. — 


Dr. Weodward, F.R.S. 


MONDAY, Aprit 2t. 

Sociery oF Arts, at 8.—Upper Thames a Source of Water Supply 
cussion. 

ARISTOTELIAN Society, at 8.—Discussion of Hume’s ‘‘ Treatise of Human 
Nature,” ‘“‘Of the Will and the Direct Passions,” and ‘‘ Of Virtue and 
Vice in general.” 

Vicroria INsTITUTE, at 8. 

TUESDAY, Apri 22. 

ANTHROPOLOGICAL INSTITUTE, at 8.—Exhibition of a a of E - no- 
logical Objects from Canada: Marquis of Lorne, K.T., G.C.M.G.—Note 
on a Portrait of an Aboriginal Tasmanian: Sir Richard ( awe Ke - 
F.R.S.—On the Ethnology of the Sudan: Prof. A. H. Keane, B.A. 

RovaL HORTICULTURAL Society, at 1.—Scientific Committee. 

StaTIsTICAL Society, at 7.45.—English Express Trains in 1871, and a 

comparison between them and those of 1883: Lieut. H. B. Willock. R.E. 

RovaL ;INstiITUTION, at 3.—The Anatomy of Nerve and Muscle: Dr. 


Edward E. Klein. 
WEDNESDAY, Apnrit 23. 
Gsoxocicat Society, at 8.—( )bservations on the Ge pase of Sy Line of 
the Canadian Pacific Railw ay: Principal Dawson, LL.D, F.R.S.—On 
the Dyas (Permian) and Trias of Certral Europe and the a Divisional 
Line of these Two Formations: Rev. Alex. Irving, B.Sc. 
Society or Arts, at 8.—Thames Communications: J. B. Redman. 
THURSDAY, Apri 24 
Rovac Socigry, at 4.30. 
Socisety or Arts, at 8.—Economic Applications of Seaweed: 
Stanford. 
Roya. INsTITUTION, at 3.—Flame and Oxidation: 


FRIDAY, ApRit 25. 


On Wingless Birds: 


Dis- 


E. C. 
Prof. Dewar, F.R.S. 


Society or ArTs, at 8.—Law of Landlord and Tenant in India: W.G. | ition, 
To adorn at little cost the Walls of Home with Artistic 


Pedder. 
QugexettT Microscopicat CLvB, at 8. ’ 
Rovat InstiTuTI0N, at 9.—The Art of Fiction: Walter Besant. 


SATURDAY, Apri 26. 

Puysicat Society, at 3.—On the Indicator Diagram of a Gas-Engine: 
Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, M.&.—On a New Speed 
Indicator: W. T. Goolden.—On a Speed Indicator: Walter Baily.—On 
a Metrical 7 oe and on an Immersion Galvanometer: Dr. W. H. 
Stone, F.R 

Roya henaane? Society, at 3.45. 

Rovat INsTiITUTION, at 3.—Recent Discoveries in Roman Archzology, 
I. The Colosseum : Hodder M. Westropp. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FRM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Treland. 

It writes almostinstantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change ; F. Newurry & Sons, Newgate 
Street ; J Austin & Co » Duke Street, Liverpocl] ; and to be had of al 

Etationers. 


BEWLEY & DRAPER (Limited), Dulin. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 


conclusively that a Conductor mad of Cc pper of adequate size is the test 
of all appliances for the protection of every description of building from the 


destructive effects of lightning. 
NEWALL & CO’S 
COPPER LIGHTNING CONDUCTOR, 


PATENT 
As applied to all kinds of Buildings and Shir ping in all parts of the werld 
with unvarying success, is the most Tru stworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


SECOND EDITION, | 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


TIME BY TRANSIT. 
TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 tos. od., £9 17s. 6d., and £13 13s. od. 
Instruments sent on Approval. 


Latimer Clark’s Manaat of the Use of the 
Transit Instrument for obtaining Correct Tir 1s.: Treatise, ss.: and 
Tables by which any Persen n btain pron ate Time by a Simple 
Observation withor ut calculation. 2s. 6d. per annum 

PAMPHLET FREE ON APPLICATION 


Ad J. FROST, 6, Westminster Chambers. Vic 
THE AUTOTYPE COMPANY, 


74, NEW OXFORD STREET, W.C 
| THE AUTOTYPE FINE-ART G ALLE RY displays 


a noble collection of Fa simil s from the Drawings of the Great Master, 
preserved in the Natic nz ries of Europe, with a choice selecti n 
trom the Works of Contemporary Artists P te og R.A.. Dyce, R.A 

Soa Madox Brown, Pi > Joncs, os F. 1alz 


Shields, H. Schr 
+ Thess , ©. G,. 


Ca nee 
SIR ‘JOSHU A REY N¢ ‘| DS.— 284 Rangenerne “a of this 
Master from rare Prints in th I l ncluding 39 
now in the Grosv 





toria Street. S.W. 


Subjects 
nor Gallery E xhil 

Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W.C 


in REL ATIO N to HOUSEHOLD ART, 


with 3 Illustrations, 21 pp., free to any address. 
Fine-Art C yee gue, 124 pp.. pri e 6d. | 


THE « POTYPE COMPANY. 


TURNER’S “* LIBER STUDIORUM, 
Reproduced in Facsimile by the AUTOTYPI and acc 
panic ed with echoes af ont h Plate 

By the Rev. STOPFORD BROOKE, M.A. 
Publishing in Three Vc containing Tw venty-four 

now ready, cont 

Lauffenbour, 

Calais Harb 

Co ast 

Ri 


st free 


Process, 


, each 


Inverary Pier. 


The Story of Europa er. 
rary Castle 


Bridge in Middle Dis- Inve 
tance 
Wo man wi ith Cymbals. 
Hindoo Ablutions. ercress Gatherers. 
ville: Savoy. Sock. Jus enile Tricks. 
Source of the Arveron. “if St. Catherine Hull. 
Alps from Grenoble. Morpeth. 
Ben Arthur. r 
Detached Plates of this Edition of the ‘‘L ** with 
appertaining, are sold at 3s. 6d@ each. 
Publishers: The AUTOTYPE COMPANY, LONDON ; 
& Co., London and Manchester. 


and 


the Commentary 


Henry Sothe- 
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Ss. Ww. SrounT. 
In Gaate, R 6 pegs 9 — In Bottle, 3/3 per doz. Impl. Pts.* 


, and allowed at the same rate if returned; 


<" Stor ut; it is 
spped than Stout is 
ellent ‘Tonic and Ps rtic ls rly suited fo ) 
g erage. It is a ‘Sound Nutritious” Tonic, 
commended by Medica! men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA”™ ALE 
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BREWERY, LONDON, S.W. 





WALL PAPERS FREE FROM ARSENIC. 





WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—1ro, HIGH STREET, MANCHESTER SQUARE, LONDON, wW. 


May be obtained of all Decorators. 
Award of Merit, International Medical and Sanitary Congress. 


Special Prize Medal, Sanitary Institute. 
Silver Medal, Naticnal Health S ciety, 1883. 





HARVEY AND PEASB, 


[By Appointment to the Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 


SCiganwTiFric 
BEAK STREET, 

MRS. 

Nicol and other Prisms; 
RAIN-BAND 


INSTRUMENT MANUFACTURERS, 
REGENT STREET, LONDON, W. 
SPOTTISWOODE’S POCKET POLARIZING SET; 

Makers of Maxwell’s Dynamical and Colour Tops ; 
SPECTROSCOPES, DICHROSCOPES, &«. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 


“NON. MAGNETISABLE WATCHES, 
WATCHES which cannot be *f MAGNETISED,’’ constructed at 


the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the | 


Electrical Exhibition, Paris. 
E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 
Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
N.B.—W: etches can be converted to this plan. 


~ 64, CORNHILL. 
PERILS ABOUND ON EVERY SIDE! 


THE 
Railway Passengers’ Assurance Company 
INSURES AGAINST 
ACC.DENTS OF ALL KINDS—ON LAND OR WATER, 
AND HAS 
THE LARGEST INVESTED CAPITAL, 
THE LARGEST INCOME, 
AND PAYS YEARLY 
THE LARGEST AMOUNT OF COMPENSATION 
Of any Accidental Assurance Company. 
Chairman—HARVIE M. FARQUHAR, Esa. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-Exp Orrice:—8, Granp Hotr t Butitpincs, CuHarinG Cross; 
or att 
Head Office :—64, CORNHILL, LONDON, E.C. 
WILLIAM J. VIAN, Secretary. 


GOLD MEDAL, 
PARIS EXHIBITION. 





Cocoa only, with the super- 
fluous oil extracted. 


“If properly prepared, there is no nicer 
or more wholesome preparation of 
cocoa.”"—Food, Water, and Air, | 


Edited by Dr. Hassall. 


J. S. FRY & SONS, Bristol and London. 


EVERY MAN HIS OWN TINKER. 


SOLDERING TOOLS, with ACCESSORIES and INSTRUCTIONS, 
free by Parcels Post, 1s d’—The National 1 


| SCIENTIFIC 


In Packets and Tins. Pure | 


| Depot, Aston, Birmingham. | 





c. TISLEY & g, 


. 7] 
MANUFACTURING OPTICIANS 
INSTRUMENT MAKERS. 


172, BROMPTON ROAD, S.W. 


MESSRS. S. C. TISLEY & Co. shes great pleasure in informing 
Scientific Gentlemen that they have made arrangements with Mr. J. W. 
GAM MAGE (for some years Manager to Mr. Browning, and lately E ‘lectri- 
cian tothe South African Electric Light and Power Company) to take the 
Management of the above business. 

Al! orders intrusted to Messrs. Tisley and Co. will be executed as 
promptly as is consis tent with that excellence of workmanship that Mr. 
Gammage’s thorough knowledge of every branch of the business will insure. 


Experimental Work executed by Experienced Workmen on the Premises 


NORTH BRITISH AGRICULTURIST; 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week. 

Thespecial attention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing Papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 3$¢. Annual Subscription, payable in advance, 14s. 

ete High St., Edinburgh ; and 145, Queen Victoria St. London, 





= Orders payable to Charles Anderson. Tun.. Edinburgh. 


HOLLOWAYS OINTMENT |ieeermenal 


REMEDY 
For BAD BREASTS, OLD WOUNDS, 








and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and, for 
GOUT, RHEUMATISM, end ail Skin Diseases it is unequalled. 
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Messrs. MACMILLAN & C0. S NEW BOOKS. 


GENERAL GORDON’S NEW BOOK. 


REFLECTIONS IN PALESTINE, 1883. 
By CHARLES GEORGE GORDON. 


Crown 8vo. [Zn a few days. 














Now Ready, with Two Portraits, Two Vols. Demy 8vo. 36s. 
THE LIFE OF 
FREDERICK DENISON MAURICE, 
CHIEFLY TOLD IN HIS OWN LETTERS, 
EDITED BY His Son, 


FREDERICK MAURICE. 


‘* Of the salient points, the eventful heights, in Maurice’s public history, the world is not forgetful, and it is no part of our duty 
to indicate them here. It will be an enjoyment, we may say almost an education, for those who have ever thought wi th admiri 
sympathy of his labours, to read their story now by such light as he alone could throw upon them.’—Daily Telegraph. 





DR. MORITZ BUSCH’S NEW WORK ON PRINCE BISMARCK. 


OUR CHANCELLOR. 


Sketches for a Historical Picture. By MORITZ BUSCH. Translated from the German by W. BEATTY-KINGSTON, 
Author of ‘‘ William I., German Emperor,” ‘* The Battle of Berlin,” &. Two Vols. Crown 8vo. 18s, 

‘Exceptional opportunities and devoted attachment to his hero have enabled Dr, Busch to write a profoundly interesting 
book, revealing the personal characteristics of Prince Bismarck ; crammed full of history, as seen from the Berlin standpoint, and 
throwing a broad light upon the stupendous events of the last forty years. . . . Mz. Beatty-Kingston has most admirably clothed 
the Doctor’s book in an English dress,”—Daily Telegraph. 





TEXT-ROOKS FOR STUDENTS. NEW VOLUMES. 
NEW PART (SPECIAL PATHOLOGICAL ANATOMY). PROF, ZIEGLER’S PATHOLOGICAL ANATOMY, 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHO- 


GENESIS. By Prof. ERNST ZIEGLER, of Tiibingen. Translated and Edited for English Students by DoNALD 
MACALISTER, M.A., M.B., B.Sc., Fellow of St. John’s College, Cambridge. With numerous Illustrations, Medium 8vo, 
Part I GENERAL PATHOLOGICAL ANATOMY. 12s. 6d. 
Part II. SPECIAL PATHOLOGICAL ANATOMY. Sections I. to VIII. 12s. 6d. 
NEW PART, VOL. III. PART II. PROFS. ROSCOE AND SCHORLEMMER’S TREATISE ON CHEMISTRY, 


7 al am 
INORGANIC AND ORGANIC CHEMISTRY. A Complete 
Treatise on Inorganic and Organic Chemistry. By Prof. H. E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, 
F.R.S. With numerous Illustrations. Medium 8vo. 
Vols. I. and IIL—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. 1]. Part I1.—Metals. 18s. Vol. II. Part I1.—Metals. 18s, 
Vol. IIIL—ORGANIC CHEMISTRY. 2 Parts). THE CHEMISTRY OF THE HYDROCARBONS and their Derivative 
or ORGANIC CHEMISTRY. With Numerous Illustrations. 21». each. 


PAPERS ON ELECTROSTATICS AND MAGNETISM. By Pr of. 
Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Profi t 
of Natural Philosophy in the University of Glasgow. Second Ex lition. De my 8vo. 18s. 


MANUALS FOR STUDEN TS. —NE W VOLUMES. 


HEAT. By P. G. Tait, M.A., Sec.R.S.E., formerly Fellow of St. 


Peter’s College, Cambridge ; Pro‘essor of ‘Meme! Philosophy in the University of Edinburgh. Crown $vo 


A COURSE OF INSTRUCTION IN ZOOTOMY (VE RTEBRAT A). 


By T. JEFFREY PARKER, B.Sc. Lond., Professor of Biology in the University of Otago. Illustrated. Crown 8vo. 8s. 6 


AN ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES SMITH, M.A., Fellow and Tutor of Sidney-Sussex College, Cambridge, Author of ‘“‘An Elementary 
Treatise on Conic Sections. ” Crown 8vo. [Nearly ready. 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 


BEGINNERS. By WILLIAM RAMSAY, Ph.D., Professor of Chemistry in University College, Bristol. 18mo. 25. 6d. 


TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor and Lecturer in Mathematics of Gonville and Caius College, Cambridge, late Assis stant Mas ter at Eton. 
Globe 8vo, Part I, ELEMENTARY TRIGONOMETRY. 45. 6¢. Part II. HIGHER TRIGONOMETRY. . 6d. Complete, 
7s. 6d. 





MACMILLAN & CO., LONDON, W.C. 
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FLETCHER'S PATENT HIGH- 
POWER INSTANTANEOUS 
WATER-HEATER FOR BATHS. 


This adaptation of the High Power Burner renders the 
supply of hot water in almost unlimited quantities a simple 
matter. So perfect is this arrangement that the whole theo- 
retical duty can be obtained from the gas, and a gas supply of 
any specified amount will do double the duty, as compared 
with the average of the best water-heaters known, whilst the 
cost of the Apparatus is less than half that of the cheapest 
of the older forms having the same power. The Heater is 
well and substantially made of strong copper plate, tinned 
inside, all joints being seanied and_ riveted ; the smallest size, 
Price 50s., having a cylinder 10 inches diameter, will supply 
14 gallon per minute, heated from 60° to 95°, sufficient to obtain 
a warm bath in 20 minutes, or with night pressure of gas, in 
under 15 minutes. The large size, Price 90s,, has double the 
power 


FLETCHER’S PATENT RADIAL BURNERS. 


A NUMBER OF NEW PATTERNS ARE IN HAND. 





Illustrated List of Gas-Heating and Labour-Saving Appa- 
ratus (Domestic), Price 2d., post free. 

[llustrated List of Gas Apparatus for Workshop and Labora- 
tory Use, 2d., post free. 


[ April 17, 1884 


FLETCHER’S 
PATENT INCANDESCENT 


ASBESTOS GAS FIRES, 


PRICES, 16s. to £6, 
MANY DIFFERENT PATTERNS 
IN STOCK. 





The simplest and best criticism on these 
fires is the fact that the total possible output 
during 1883 has been sold without adver- 
tising. The extension of works is now 
complete, and we are prepared for greatly 
increased deliveries without delay. 

Complete Illustrated List of Domestic and 
Labour-Saving Apparatus, Heating and Cook- 
ing, price 2d¢., post free. Complete IIlus- 
trated List of Laboratory Apparatus, price 
2d, post free. 

Out of eleven different Incandescent fires 
tested at the Stockport Exhibition, my As- 
bestos Fire gave six times the duty of the 
worst, and 50 per cent. above the average of 
the whole. The Highest Award in this class 
was obtained. 





THOS. 


OFFICES—THYNNE STREET. 


ELE-TCHER, 


WorKS—MUSEUM STREET,*WARRINGT.N. 





Printed by R. Cray, Sons, AnD Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Tuurspay. April 17, 1884. 
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WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the 


solid ground 


Of Nature trusts the mind which builds for aye.” —WoORDSWORTH 


THURSDAY, APRIL 24, 1884 





No. 756, VOL. 29] 


[PRICE SIXPENCE 











Registered as a Newspaper at the General Post Office] 


THE “LOISETTIAN ” 


SCHOOL OF MEMORY. 


INSTANTANEOUS MEMORY! 
ART of NEVER FORGETTING !! 
DISCONTINUITY CURED!! 


A Physiological System, wholly unlike Mnemonics, using none of 





its ** Localities,” ‘* Keys,” ‘* Pegs,” ‘* Links,” or ‘‘ Associations.” | 


Dr. ANDREW WILSON, F.R.S.E., Editor of 
** Health,” says :— 


(All Rights are Reserved 


| GRACE’S NEW DIRECT VISION 
SPECTROSCOPE. 





| 
| 
“| 
| 
| 


‘* PROFESSOR LOISETTE’S SYSTEM IS PHYSIOLOGICAL AND | 


SCIENTIFIC IN THE HIGHEST DEGREE.” 


Mr, RICHARD A, PROCTOR, Editor of ‘‘ Knowledge,” 
in No. 117, dated January 25, 1884, says :— 
‘‘T HAVE NO HESITATION IN THOROUGHLY RECOMMENDING 


THE SYSTEM TO ALL WHO ARE IN EARNEST IN WISHING TO } 


TRAIN THEIR MEMORIES EFFECTIVELY, AND ARE THEREFORE 


WILLING TO TAKE REASONABLE PAINS TO OBTAIN SO USEFUL | 


A RESULT.” we 
Any Book Mastered in One Reading. 
Great Inducements to Correspondence Classes. 
Prospectus post-free on application to 


PROFESSOR LOISETTE, 
7, NEW OXFORD STREET (opposite Mudie’s Library), LONDON, 


STANDARD METEOROLOGICAL INSTRUMENTS 
p./ NEGRETTI 


ZAMBRA’S 


Sunshine Recorder. 


With Adjustments for any 
Latitude, 


PRICE £12 12s. od. 








A Supply of Divided Papers, for 
One Year’s Use, 


£r 12s. od. 


: : WMustrated Price Lists Post 
BR Free. 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her MAjEsty THE QUEEN, 
HOLBORN VIADUCT, 
45, CORNHILL, & 122, REGENT STREET, LONDON. 


Mr. JOHN BROWNING begs to direct attention to the 
| advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
| applicable to every purpose for which a Direct Vision Spectro- 
| scope can be used. 


Price in Morocco Leather Case, £3 8s. 6d. 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government. 
| 63, STRAND, LONDON, W.C. 


MAPPIN « WHEBB’S 
= a —>. CHESTS 
| 


OF 
_—— PLATE 
NE = AND 
Ms CUTLERY 
— <a ; COMPLETELY 
\e ; FITTED. 
YS MAE . 
Ye MN) 442 Sizes in Stock. 
A \3 cin 





APPIN & OW 


SPECIAL 
DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; AND 


MANSION HOUSE BUILDINGS, CITY, 
LONDON. 
MANUFACTORY—The Royal Plate and Cutlery Works, SHEFFIELD 
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TO BE LET ON LEASE.—A Small House 
in the best part of ST. JOHN’S WOOD, near LORD’S CRICKET 
GROUND. Contains on ground-floor four reception rocms, one of 
which was built fcr and has been used as a studio ; kitchen and offices. 
On first floor four bedrooms, bath-rcom with fitted bath, het and cold 
water. Servant’s staircase. The house is in excellent repair, and the 
drainage has been put in order under the superintendence cf a Sanitary 
Engineer. Rent £125. No premium. Fittings and Fixtures to be 
taken. For Cards to view apply to Mr. Mirvar, 8, Wellington Road, 
St. John’s Wood, and 14, Grafton Street, Bond Street. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF CIVIL AND MECHANICAL ENGINEERING 

The Council invite applicaiions for the a} pointment of PROFESSOR of 
ENGINEERING, at a Salary of 300/. with half the Class and Laboratory 
Fees. The Engineering Laboratory will be furnished with Testing and 
other Machinery. App )l.cations will be received up to May 10. Further 
particulars may be obtained from the Secretary. 


ST. THOMAS’S HOSPITAL MEDICAL 
COLLEGE, 


ALBERT EMBANKMENT, S.E. 

The Summer Session will commence on May 1. Students who have 
passed a Preliminary Examination are informed that under the New Regula- 
tions of the Royal College of Physicians it isan advantage to begin in the 
Summer Session; those entering in summer are also eligible to compete for 
the Science Scholarships of £100 and £60, awarded in October. 

‘here are numerous Prizes and Schelarships, and all Appointments are 
open to Students without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. 

A Register of Approved Lodgings and of Private Families receiving 
Students to reside is kept in the Secretary’s office. 

Prospectus and all particulars can be obtained from the Medical Secre- 
tary, Mr. G. REnpte. W. M. ORD, Dean 


OPEN SCHOLARSHIPS of NATURAL 
SCIENCE of the Value of £100 and £60 are awarded annually in 
OCTOBER at ST. THOMAS’S HOSPITAL MEDICAL SCHO: IL, 
Albert Embankment, S.E. For particulars apply to G. RENDLE, 
Medical Secretary. . M. ORD, Dean 


KING’S COLLEGE, LONDON. 
LECTURES AND CLASSES FOR LADIES, 
5, Observatory Avenue, Campden Hill, W. 

The Classes will Reopen on April 24, at the above address (close to the 
High Street, Kensington, Station and Vestry Hall), 

Classes are held in the following subjects :-— 
Holy Scripture and Church History. | German Language and Literature. 
English History. Italian. 
Continental History. Greek. 
Ancient History. Mathematics. 
English Language and Literature. Physiology and Laws of Health. 
Latin. Harmony and Drawing. 
French Language and Literature. Botany. 

For, Prospectus and further information apply to the Secretary, Miss 
ScHMITz. 

The Holy Scripture Class is held by the Rev. Dr. Wace, Principal of 
King’s College ; the Church History Class by the Rev. Canon CurTEts. 


MR. JAMES WHITE, 209, Sauchiehall 
Street, and 16, 18, Cambridge Street, Glasgow, is now prepared to 
supply ARC LAMPS (Gray’s Patent) for Ge neral Lighting cr for Lec- 
ture Illustration purposes, Steady and silent in action, adapted for 
either Battery or Dynamo. Price, with Lantern and Globe complete, 
for ordinary lighting, 413. Special quotations for Search Lights or 
for Arc Lamps fitted in Projectic n Lanterns. Mr. White is also pre- 

















pared to quote prices fc r Gray's Sensitive Astatic Galvanometer (see | 


Nature, March 6, 18 84). 


On SALE. 
selected by the late TH( »M AS BRITTAIN, of Seneene, during his 
Lifetime, also Lens (4/10), by Beck, London. For particulars apply, 
___ THOS. P. B RIT’ r AIN, Ashfield Road, Urmston, Manche ster. 


AMATEU R PHOTOGRAPHY MADE 
EASY at the POLYTECHNIC INSTITUTE, 309, Regent Street, W. 
Mr. E. HOWARD FARMER will COMMENCE a COURSE of 
TEN EVENING LECTURES on April 30, at 8 p.m., and an After- 
noon Course on May 2, at 3 p.m. Fee One Guinea. Proficiency 
is guaranteed. —Particulars, &c., post free from Secretary. Private 
Instruction given. Terms moderate. 


~ MINERALS AND STONE 
IMPLEMENTS. 


Mr. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large series of 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards, 
N.B.—These Collections obtained the Prize Medal, 1862. 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION, 
BRYCE-WRIGHT, 
Mineralogist and Expert in Precious Stones, 
"204, REGENT STREET, LONDON, W. 

















LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAy, 
who has last week sent to his subscribers Spirulina tenuissima, wit 
drawing and description. He has also sent out Anabeena flos-aque, Nitell: 
(in fructification), Volvox globator, Melicerta ringens, Hydatina senta, Cor 
dylophora lacustris, Spongil'a fluviatilis, &c. 

_ Weekly Announcements will be made in this place of Organisms T. b 


is supplying. 
Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Ten Parts, 1s. each. 


SKELETON OF FROG 


pared, 4s., post fre 
E. WADE WIL TON, Northfield Villas, Leeds. 





carefully pre- 





MINERALOGY AND GEOLOGY. 


The following New Minerals have just arrived:—BORRICHITE, 
FRIGIDITE, PITTKOIT, also Goop BARRAN DITE, STEPHANITE, 
ARGENTOPYRITE, CYCLOPITE, ROMEITE, ENARGITE, NA 
TIVE SILVERS, ARGENTI! E, PYRARGYRITE, &c , &e. 

VERY FINE “SHERRY-COLCURED” TOPAZES. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 

Lists on Application. Has:mers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 
SAMUEL HENSON, 

277, STRAND, LONDON, 
Opposite Norfolk Street. 





ROCK SPECIMEN Ss 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION. 
The Largest Stock and Greatest Variety in London. 
New Lists Now Ready. 

Collections and Single Specimens. All Examples are well and carefully 
authenticated. ‘ ; 

Speciality.— Large and carefully-cut Rock Secticns from well-authenti- 
cated Specimens. Prof. James Geikie says: ‘*These are the largest and 
best-cut sections made by any one in England.” 

JAMES R. GREGORY, 
Geologist and Mineralogtst, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NEW CATALOGUE OF MINERAL 
SPECIMENS. 


Arranged for the selection of Single Specimens, &c., with Prices. This 
List contains nearly all of the New Species described during the last few 
years, also many discovered at new localities. ‘Twenty four pages Post 
Free for Two Stamps. Also New Lists of Rare Minerals, Rock Specimens 
Geological Apparatus, Collections, Hammers, Books, and Microscopic 


Sections of Rocks. 
JAMES R. GREGORY, 
Mineralogist and Geologist, 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 


STANDARD _ 
COLLECTIONS AND APPARATUS 


FOR TEACHING 


GEOLOGY AND MINERALOGY, 


CATALOGUE POST FREE. 











In the Press. 


CHARACTERISTIC BRITISH FOSSILS. 
POST FREE, 6d. 
N.B.—As only a limited number of Copies will be issued orders should be 
sent on at once to avoid disappointment. 
THOMAS J. DOWNING, 
38, WHISK!IN STREET, LONDON, E.C. seed Quarter of a Century) 


NOTICE OF REMOVAL. 


THOMAS D. RUSSELL, 
Late of ESSEX STREET, STRAND, 


Has removed his extensive Collecticns of Geological, Petrological, Minera 
logical, and Microscopical Specimens to more convenient Premises a 
78, NEWGATE STREET, near the New General Post Office. Address— 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C. 
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WESLEY COLLEGE, SHEFFIELD. 
(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 
GOVERNOR AND CHAPLAIN .. REv, W. H. DALLINGER, F.R.S., &c., &c. 
HEAD MASTER H. M. SHERA, Esq., M.A., LL.D. 
SECOND MASTER C. J. SCOTT, Esq., B.A., Scholar and Prizeman (Camb.). 
FIRST MATHEMATICAL MASTER me sis THOS. HUGH MILLER, Esq., B.A. (Camb.). 

And TWENTY ASSISTANT MASTERS and PROFESSORS. 

In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
Modern Languages of Euro,e, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplished 





Professors. 
The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 
Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 


CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), Christ Church, Oxford. 
SCHOLARSHIPS are AWARDED worth, in the aggregate, 300/. a year. 


taught by A. H. ALLEN, Esq., F.C.S. 


PHYSICS is 


The JUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficiency. 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 





The NEXT TERM will commence on THURSDAY, MAY 1, 


SCIENTIFIC ART. 
DIAGRAMS FOR SCIENTIFIC LECTURES 


AND 
ILLUSTRATIONS FOR SCIENTIFIC WORKS 


Carefully and neatly executed from Descriptions, Sketches, or Objects. 
Commissions Addressed to 


MR, W. S. DUNCAN, ScIENTIFic ARTIST, 
(Care of Mr. D. Bocue), 
3, ST. MARTIN’S PLACE, TRAFALGAR SQUARE, W.C. 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, W.C. 

THE AUTOTYPE FINE-ART GALLERY displays 
a noble collection of Facsimiles from the Drawings of the Great Master, 
preserved in the National Galleries of Europe, with a choice selection 
from the Works of Contemporary Artists—Poynter, R.A.. Dyce, R.A., 
Ford Madox Brown, Burne Jones, Rossetti, F. Shields, H. Schmalzs 
Cave Thomas, P. G. Hamerton, &c. 

SIR JOSHUA REYNOLDS.—284 Examples of this 
Master frm rare Prints in the British Museum, including 39 Subjects 
now in the Grosvenor Gallery Exhibition, 

To adorn at little cost the Walls of Home with Artistic 
Masterpieces, visit the AUTOTYPE FINE-ART GALLERY, 74, 
New Oxford Street, W.C. : : - 

AUTOTYPE in RELATION to HOUSEHOLD ART, 
with 3 Iljiustrations 21 pp., free to any address. 

Fine-Art Catal gue, 124 pp., price 6. post free. 
THE AUTOTYPE COMPANY. 


TURNER’S “LIBER STUDIORUM,” 
Reproduced in Facsimile by the AUTOTYPE Process, and accom- 
panied with Notices of each Pia‘e 
By the Rev. STOPFU .D BROOKE, M.A. 

in Three Volumes, eac’) containing Twenty-four Illustrations 

uineas per Volume. Vol. If. now ready, containing :— 

Inverary Pie Lauffenbourgh 

Inverary Css le and Calais Harbour. 

own. Coast of Yorkshire. 

Flint Castle izpah. 

Stack-yard an! Horses. Watercress Gatherers. 

Farmyard w.th Cock. Juvenile Tricks. 

Fifth Plague of Egypt. St. Catherine Hill. 

i Morpeth. 





Publishin 
price Four 
The Story of Europa. 
Bridge in Middle Dis- 

tance. 
Woman with Cymbals. 
Hindoo Ablutions 
Bonneville : Savoy. 
Source of the Arveron. 
Alps from Grenoble. Greenwich H spital 
Ben Arthur. Interior of a Church. 

Detached Plates of this Edition of the ‘‘ Liber,”” with the Commentary 
appertaining, are sold at 3s. 6¢@ each. 

Publishers: The AUTOTYPE COMPANY, LONDON ; Henry Sotheran 
& Co., London and Manchester. | 

Just Published, Price One Shilling. 
The RAINBAND: How to Observe it, and 
What to Expect from it. By HUGH ROBERT MILL, B.Sc., F.C.S. | 
With Numerous I!lustrations, and a full description of the method of 
Rain-predicting by means of the Rainband as observed in Hilger’s 
smallest-sized Direct-Vision Pocket Spectroscope. : 

Contents.—Introduction—H ow to see the Rainband—What the Rainband 
is—How to use the Rainband—Graphical Representation of Observations— 
Results of Rainband Predicting. 

mm be had from the Publisher, ADAM HILGER, 204, Stanhope Street 
v.W. 





WAYS PILLS |e 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS | 


{ 


AND DEBILITY, and is unequalled in Female Complaints. | 








WATTS'’S DICTIONARY OF CHEMISTRY.— 
Latest Complete Edition, with att the Supplements; 9 Large Vols 
8vo, cloth, New (Longmans, 1881-83), £15 2s., for £8 8s., carriage paid. 
Apply direct to Wm. F. CLay, Bookseller, 2, Teviot Place, Edinburgh. 


Demy 8vo. Post free 


PHYSICAL 


ELSDEN, B.Sc., 


Now Ready, with Illustrations and Blank Pages. 
10s. 6d. 
LECTURE NOTES ON 
GEOGRAPHY AND GEOLOGY. By J. V. 
F.C.S., and W. B. LOWE, M.A 
4. PERCY SMITH, Horton Street, Rugby. 





NEW AND IMPORTANT BOOK ON VIVISECTION. 
PHYSIOLOGICAL CRUELTY: an Inquiry 


By “ PHILANTHR: POS.” Cloth 


into the Vivisection Question 
35. 6d’. 
The Lanret says:—‘' By 
Vivisection Question.” 


TI NSLEY BROTHERS, London; at all Booksellers. 


far the most important contritwtion to the 


Now Ready, | rice 1s. 6d ae 
ON THE FORMATION OF URIC ACID 


IN ANIMALS: its Relation to Gout and Gravel. Together with an 
Explanation of the Therapeutic Effects of some of the Kemedies used 
in the Treatment of those Disorders. By P. W. LATHAM, M.A., 
M.D., Fellow of the Royal College of Physicians, London; Downing 
Prof-ssor of Medicine, Cambridge 

Cambridge: DEIGHTON, BELL, & CO. 
London: GEORGE BELL & SONS 


Just Published. 


PROCEEDINGS OF THE SCIENTIFIC 
MEETINGS OF THE Z9OLOGICAL SOCIETY OF LONDON 
FOR 1883, Part IV., concluding the volume, containing the papers read 
at the Scientific Meetings in November and December 1883, with 
Sixteen Plates, mostly Coloured, 12s., with Plates Uncoloured, 3s., 
may be obtained at the Society’s Office (3. Han ver Square, W.), at 
Messrs. Longmans, the Society’s Publishers (Paternoster Row, E.C.), 

or through any Bookseller. 


Just Published, Post 8vo, cloth, Price 5s. 


VESTIGES OF CREATION. 
By ROBERT CHAMBERS, LL.D. 
A New Eopition, with Introduction admitting the Authorship, and 
revealing the circumstances under which this Celebrated Work was written. 


W. & R. CHAMBERS, London and Edin} 


NORTH BRITISH AGRICULTURIST, 
the only Agricultt.al Journal in Scotland, circulates extensively among 
Landowners, Famers, Resident Agents, and others inierested in the 
management of land throughout the United Kingdom. : 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 


urgh 


| and Irish Markets of the week. 


of Land Agents is directed tothe AGRICULTURIST 


Thespecial attention 


| as one of the best existing Papers for Advertising Farms tobe Let and Estates 


for Sale. 
Ad ertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class. : 
Price 34. By post 34d. A: Subscription, payable in advance, 145. 
Offices—377, High St., Edinb ; and 145, Queen Victoria St. London, 


E.C. ; 
Money Orders payable to Charles Anderson, Jun., Edinburgh. 


DIAMONDS IN MATRIX. 
R.C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
on sale Specimens of the above; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 
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HODDER & STOUGHTON’S PUBLICATIONS, 


Royal 8vo, with Maps and Illustrations, price 25s. 


JAPAN: TRAVELS AND RESEARCHES. 


UNDERTAKEN AT THE COST OF THE PRUSSIAN GOVERNMENT. 
By PROFESSOR J. J. REIN, of the University of Marburg. 


Times.—*' It is at present without a rival.” 
I 


Nature. —‘‘ It is the best of the many publications upon the subject.” 


Graphic, —‘ The illustrations are good, and the work is undoubtedly of great value.” 
Contemporary Review.—* Japan has perhaps never been more thoroughly described. 


encyclopzedic in its information.” 
WORKS BY J. W. DAWSON, LL.D., F.R.S., F.G.S. 


THE ORIGIN OF THE WORLD, according | 


to Revelation and Science. New Edition. Third Thousand. 7s. 6d. 
“We heartily commend the book to those who are interested in this most 
important question. Dr. Dawson is a man well known in the ranks of 
science for great breadth and grasp of knowledge.’’—Sfectator. 


FOSSIL MEN and their Modern Represen- 


tatives. Seccnd Edition. Forty-four Illustrations. 7s. 6d. 


“‘ Akeen observer of the habits of the red man, and a diligent student of | 


American antiquities, he is able, by analogical reasoning, to throw light upon 
the probable condition of prehistoric man in Europe.’’—A theneum. 


The STORY of the EARTH and MAN. 


With Twenty Illustrations. Eighth Edition, Revised. 7s. 6d. 
“ A very able and interesting sketch of geological science.””—Sfectator. 


THIRD EDITION, 2 vols. Royal 8vo. 


UEBERWEG’S HISTORY of PHILOSO- 
PHY, from THALES to the PRESENT TIME. With Additions by 
GEORGE S. MORRIS, A.M., the Translator ; by NOAH PORTER, 
D.D., UL.D., on English and American Philosophy ; and by V. BOTTA, 
Ph.D., on Italian Philosophy. 

Vol. l.—ANCIENT and MEDIA‘VAL PHILOSOPHY. Third Edition. 18s. 

Vol. IIL—MODERN PHILOSOPHY. Third Fdition. ars. 

** It combines in an unusual degree the three qualities of accuracy, clear- 
ness, and conciseness, and is therefore peculiarly adapted for the use of 
students.” —A thenaum. 

“It may be recommended to students of philosophy with all confidence 
as an admirable text-book.” — Westminster Review. 


It is as clear and well arranged as it is 


The EIGHTH EDITION is now ready of 

NATURAL LAW in the SPIRITUAL 

WORLD. By HENRY DRUMMOND, F.R.S.E., F.G.S. | 7s. 6d. 

“ This i$ one of the most impressive and suggestive books on religion that 

we have read for a long time. No one who reads the papers entitled 

* Biogenesis,’ ‘ Degeneration,’ ‘ Eternal Life,’ and ‘ Classification,’ to say 

nothing of the others in this volume, will fail to recognise in Mr. Drummond 
a new and powerful teacher.’’—Sfectator. 

New and Cheaper Illustrated Edition. 


ACROSS THE FERRY : First Impressions 
of America and its People. By JAMES MACAULAY, M.A., M.D., 
Editor of ‘‘ The Leisure Hour.’’ Crown 8vo. 5s. 

NEW WORK ON AGNOSTICISM. 

IS GOD KNOWABLE? By the Rev. J. 
IVERACH, M.A, Aberdeen. 35. 6d. 

THE RELIGIOUS QUESTIONS OF THE DAY. 

LIFE: IS IT WORTH LIVING? By J. 
MARSHALL LANG, D.D. Crown 8vo. 3s. 6d. 

“ It is not often one meets with the argumentative ability and the fullness 
and accuracy of scientific knowledge that mark this work.” —Academy. 
ARE MIRACLES CREDIBLE? By J. J. 

LIAS, M.A., Author of Commentaries on Joshua and Judges, and 
Hulsean Lecturer for 1884. Crown 8vo. 3s. 6d. 

‘* The handling of the subject is excellent.’’"—Zeclesiastical Gazette. 

DOES SCIENCE AID FAITH in regard 
toCREATION? By the Right Rev. HENRY COTTERILL, D.D. 
F.R.S.E., Bishop of Edinburgh. Crown 8vo. 3s. 67. 

‘© This work is remarkable among other works of its kind for fairness of 

tone. The book is carefully and thoughtful'y written.” —Axow/ledge. 


London: HODDER & STOUGHTON, 27, Paternoster Row. 








POPULAR SCIENCE AND NATURAL HISTORY. 


ANTS AND THEIR WAYS. By the Rev. 
W. FARRAN WHITE, M.A., Vicar of Stonehouse, Gloucestershire. 
With numerous Illustrations and a Complete List of Genera and Species 
of the British Ants. 5s. Cloth boards. 

** We can safely promise to all who have not read it that a great treat is 
in store fur them when they do.”—S/andard. 

“* Will be of great assistance to any entomologist wishing to commence the 
study of our native ants ; while as an interesting volume for the general 
reader, or as a gift-book for young people with a taste for natural history, it 
may be recommended as among the very best of its kind.”,-—Nature. 


London: THE RELIGIOUS TRACT SOCIETY, 56, Paternoster Row. 


———— —_—__— —_—_—_ 





ELECTRICITY AND ITS USES. By 


| 
} JOHN MUNRO, of the Society of Telegraph Engineers and Electri- 
cians. With numerous Engravings. Crown 8vo. 3s. 6d. Cloth boards 
| ‘We have here a popular but clear and correct account of electrical 
science in all its various branches. A work of this kind was greatly needed.” 
| —/Journal of Science. 

| ‘More correct than is usually the case with attempts to popularis 
| science.”—Llectrician. 

| _‘* The work is extremely well got up, and the diagrams are far above 

the average.”’—Schoolmaster. 


Order of any Bookseller. 


DEMY 8vo, CLOTH, ILLUSTRATED, 21s. 


THE NEW PRINCIPLES 


OF NATURAL PHILOSOPHY. 


With an Answer to Prof. Huxley on “The Laws of Motion.” Also, 


AN ANSWER to 


NATURE.” Price One Penny. AN ANSWER to “KNOWLEDGE.” Price One Penny. 


ANSWERS tothe ATHEN/ZUM,” the “PALL MALI. GAZETTE,’ and the “ WESTMINSTER REVIEW.” 
Price One Penny. 


By WILLIAM LEIGHTON JORDAN, F.R.G.S. 


‘‘ Everything Mr. Jordan writes is sure to be brilliant and ingenious. His mathematical arguments are very clearly expressed.” 
—Public Opinion, on The Winds and their Story of the World, now included in The New Principles of Natural Philosophy. 

‘The author of this book gives us a new Principia. Still, the book is the production of a man thoroughly well up in his own 
subject, and many others collateral with it. It is one that may be safely commended to the study of all who are interesicd in the 
subject of ocean currents.”—/ron, on The Ocean, its Tides and Currents and their Causes. 

‘Here we have the vulnerable point of Dr. Carpenter’s modified resuscitation of the old theory of oceanic circulation clearly 
indicated, and a home-thrust of clear sound reasoning fairly delivered through it. As this point is the very heart of Dr. Carpenters 
contribution to the subject, the thrust is fatal. It is followed by a further and equally clear and able discussion of the details of 
Dr. Carpenter’s arguments, and of the theories of Maury, Rennell, Herschel, &c. ‘This chapter of Mr. Jordan’s book is really 
excellent, and worthy of careful reading.” —Quarterly Journal of Science, on The Ocean. : 

‘The Chapter alluded to in the above notice and others of a controversial character have been republished in 7he Mew Principls 
of Natural Philosophy, as they will not appear in a new edition of Z%e Ocean, which is now being prepared for publication with 


additional charts and diagrams. 


London: DAVID BOGUE, 3, St. Martin’s Place, Trafalgar Square, W.C. 
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SUBSCRIPTIONS to “ NATURE.” 


a « 
Co  . OC ee ee 28 oO 
at 2 LL 
Quarterly, . . . so SS 


To the United States, the Continent, and all places 
within the Postal Union :— 


s. a. 
Cos, th eR ee ee eee 30 6 
ceca tec: a ee, 
Quarterly. ...- 8 oO 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6¢. 9d. per Line after. 
& 


$. 


One-Eighth Page, or Quarter Column . . . 0 18 6 
Quarter Page or Half a Coluwn. .... 115 0 
Half a Page, or a Column 3 5 0 
Whole Page ..... 6 .6 oO 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biary of Societies 
LONDON 
THURSDAY, Aprit 24. 

Roya. Society, at 4.30.—On the Relation between the Electrical Qualities 
and the Chemical Composition of Glass, and Allied Substances: T. and A. 
Gray and J. J. Dobbie.—Influence of Change of Condition from the Liquid 
to the Solid State on Vapour Pressure: Prof. Ramsay and Dr. Young. 

Society or ArTs, at 8.—Economic Applications of Seaweed: E. C 
Stanford. 

Society OF TELEGRAPH ENGINEERS, at 8.—On the Relation which should 
subsist between a Current of Electricity and the Conductor employed to 
convey it: ‘Thomas H. Blakesley, M.A 

Roya INsTITUTION, at 3.—Flame and Oxidation: Prof. Dewar, F.R.S. 

FRIDAY, ApRit 25. 
— or ArTs, at 8.—Law of Landlord and Tenant in India: W. G. 
e er. 
QugxettT Microscopicat Cuup, at 8. 
Rovat InsTITUTION, at 9.—The Art of Fiction: Walter Besant. 
SATURDAY, Apxit 26. 





Puysicat Society, at 3.—On the Indicator Diagram of a Gas-Engine: | 
Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, M.E.—On a New Speed | 


Indicator: W. T. Goolden.—On a Speed Indicator: Walter Baily.—Or 
a Metrical Barometer and on an Immersion Galvanometer: Dr. W. H. 
Stone, F.R.C.S. 

Rovat Boranic Soctery, at 3.45. 

Rovat INSTITUTION, at 3.—Recent Discoveries in Roman Archzology, 
I. The Colosseum : Hodder M. Westropp. 

Essex Fistp Crus, at 7 —The Palzolithic Gravels of the Hackney 
Brook: J. E. Greenhill.—Lepores Palzolithici, or the humorous side of 
Flint Implement Hunting: Worthington G. Smith, F.L.S. 

MONDAY, Apriv 28. 

Rovat GzoGraPHICAL Society, at 8.30.—Journey from Mozambique to 
Lake oo. and Discovery of Lake Amaramba: H, E. O’ Neill, H.B.M. 
Consul, 

InstTiTuTE oF ACTUARIES, at 7.—Cn Extra Mortality: Francis William 
White and William J. H. Whittall. 

TUESDAY, Aprit 29. 
Society or ArTS, at 8.—Transvaal Gold Fields: W. H. Penning. 
Rovat InstiTuTION, at3 Nerve and Muscle: Dr. Klein. 
WEDNESDAY, APRIL 30. 
Socuty or Arts, at 8.—Freshwater Fisheries: J. W. Willis-Bund. 
THURSDAY, May 1. 

RovaL Socigry, at 4.30. . 

LinnEAN Society, at 8.—Flora of the Philiprines, an! its Derivuion : 
R. A. Rolfe.—Embryology of the Weaver Fish (7vachinus vipera): 
Geo. Brook.—On Melampyrum pratense: Geo. C. Druce.—New Genus 
of Fungida allied to Microbacia, of Cretaceous Age: Prof. P. M. Duncan. 

CHEMICAL Society, at 8.—On Benzoylactic Acid and sme of its Deriva- 
tives, Part 1: W. H. Perkin, jun., Ph.D.—On Fluorene: W. R. E. 
Hodgkinson. . . 

RoyvAat INSTITUTION, at 1.30.—Annual Meeting. At 3.—Flame and Oxi- 
dation: Prof. Dewar, F.R.S. 

FRIDAY, May 2. 

GeoLocisTs’ ASSOCIATION, at 8. 

Kova INSTITUTION, at 9.—Krakatoa: Prof. Judd. 

SATURDAY, May 3. 

Rovat INSTITUTION, at 3.—Roman Archeology, II. The Forum: H.M. 

Westropp. 





HOW & CO.’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP. 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, ‘Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c.. price 1s. 6d. each, 
JAMES HOW & CO., 73, FARRINGDON STREET Tonpon. 


| SCIENTIFIC 





LIGHTNING CONDUCTORS. 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the test 
of allappliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATEN 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the w: rld 
with unvarying success, is the most Trustworthy, most Effective, and alse 
the Cheapest Conductor ever offered to the Public. 


R. S. NEWALL & CO., 
130, STRAND, W.C.; 7, NEW QUAY, LIVERPOOL: 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 





SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 
JOHN J.GRIFFIN anv SONS, 22, GARRICK STREET. 
LONDON, : W.C. 


TIME BY TRANSIT. 


TRANSIT INSTRUMENTS OF BEST QUALITY, 
£7 10s. od., £9 17s. 6d., and £13 13s. od. 
Instruments sent on Approval. 


Latimer Clark’s Manual of the Use of the 


Transit Instrument for obtaining Correct Time, 1s.; Treatise, 5s.; and 
‘Tables by which any Perscn may obtain Accurate Time by a Simple 
Observation without calculation. 2s. 6d. per annum 


PAMPHLET FREE ON APPLICATION 


A. J. FROST, 6, Westminster Chambers, Victoria Street, S.W. 


SANDERSON & Co.. 


Sole Inventors of the Solid Copper Tape 


LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, as supplied by them to Her Majesty’, 

Government and the Colonies ; the Italian Government. the Argentine Res 

public, and other Foreign Governments ; the Royal Courts of Justice, Strand- 
the Houses of Parliament, &c. 

Chimney Shafts Repaired, Hooped, Raised, Pointed, or Straightened with- 

out Stoppage or Works. Lightning Conductors Inspected and Tested by 

Experienced Electricians. Electric Bells, Speaking Tubes, &c., fitted on 
the most Improved Principles 


LEADENHALL HOUSE, 101, LEADENHALL STREET, E.C. 


Gc. TISLEY & gq 


° '; 


MANUFACTURING OPTICIANS 


INSTRUMENT MAKERS. 
172, BROMPTON ROAD, S.W. 


TISLEY & Xo. have great pleasure in informing 
rrangements with Mr. J. W. 
> xE some y' anag Mr. Browning, and lately Electri- 
GAMMAGE (for some years Manager to 3 2 | y 

cian to the South African Electric Light and Power Company) to take the 
Management of the above business. : 
A orders intrusted to Messrs. Tisley and Co. will be executed as 
pron ptly as is consistent with that excellence of workmanship that Mr. 
Gammage’s thorough knowledge of every branch of the business wiil insure. 





MESSRS. S. C. f 
Scientific Gentlemen that they have made a 


Experimental Work executed by Experienced Workmen on the Premises 
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MICRO-SLIDES FOR SCIENCE CLASSES, 
As Mr. PIFFARD is about bringing out a Micro-slide that will shortly be patented, his 
present Large Stock is to be disposed of at £2 per roo. 

CATALOGUES FREE BY POST ON APPLICATION. 

REMITTANCE WITH ORDER, 

B. PIFFARD, HILL HOUSE, HEMEL HEMPSTEAD, HERTS. 


Ss. Wi. STOow'’.s. 


In Casks, 12/6 — 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


















* Bottles charged 2 - per doz., and allowed at the same rate if returned ; but they 
must be paid for with tl e Beer. 

Neither sug saccharum, nor any of the many new Brewing Materials are used in 
the manufac ture of the *S. N.” Stout; it is Brewed entirely from the finest Malt and @ 





Tops; it is, too, m eh ypped t 
lo 


1 Stout is generally ; therefore, bes 
nutritious, it is an exc nt ] 


id particularly suited for invalids, 





anyone requiring a good strengthening beverage. It is a “ Sound Fearne us” 
and \ very much recommended by Medical men. 
WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE RREWERY, LONDON, S.W. 





HARVEY AND PEAK, 


[By Appointment to the Royal Institution of Great Britain, | 
SUCCESSORS TO W. LADD & CO., 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 
BEAK STREET, REGENT STREET, LONDON, W. 
MRS. SPOTTISWOODE’S POCKET POLARIZING SET; 
Nicol and other Prisms; Makers of Maxwell’s Dynamical and Colour Tops ; 
RAIN-BAND SPECTROSCOPES, DICHROSCOPES, & «. 
ILLUSTRATED CATALOGUE, PRICE SIXPENCE, 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—r1o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of al! Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


Messrs. MACMILLAN & CO0’S NEW BOOKS. 


MANUALS FOR STUDENTS.—NEW VOLUMES. 


HEAT. By P. G. Tarr, M.A., Sec.R.S.E., formerly Fellow of St. 


Peter’s College, Cambridge ; Professor of Natural Philosophy in the University of Edinburgh. Crown 8vo. 


A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBRATA). 
y T. JEFFREY PARKER, B.Sc. Lond., Professor of Biology in the Universitv of Otago. Illustrated. Crown 8vo. 8s. 6d. 
AN "ELEMENTARY TREATISE ON SOLID GEOMETRY. By 


CHARLES SMITH, M.A., Fellow and Tutor of Sidney-Sussex College, Cambridge, Author of ‘‘An Elementary 
Treatise on Conic Sections.” Crown 8vo. [Mearly ready. 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D., Professor of Chemistry in University College, Bristol. 18m. 2s. 6d. 


TRIGONOMETRY. By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor and Lecturer in Mathematics of Gonville and Caius College, Cambridge, late Assistant Master at Eton. 
Globe 8vo. Part I, ELEMENTARY TRIGONOMETRY. 45. 6¢. Part II. HIGHER TRIGONOMETRY. 35. 6d. Complete, 
75. 6d. 


THE CHEMISTRY OF THE SECONDARY BATTERIES OF 


PLANTE and FAURE. By J. H. GLADSTONE, Ph.D., F.R.S., and ALFRED TRIBE, F.Inst.C., Lecturer on 

















Chemistry at Dulwich College. Crown 8vo. 2s. 6d. [‘‘ Nature” Series. 
‘* The little volume is a valuable contribution to our knowledge of secondary batteries, and deserves to be widely circulated.” — 
Electrical Review. 
**It does not need many words to commend this clear and practical little volume to all whom it may concern.” —A¢hemeum. 


MACMILLAN & CO., LONDON, W.C. 
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AMATEUR PHOTOGRAPHY. 


T HE recent introduction of Britannia Dry Plates for taking Photographic Negatives enti were’ revoluti nised this 

attractive art, not only by shortening the time of Exposure, but also by rendering the me so much more 
simple and clean in the w rking The wet collodion process, by tt icacy of its manipulation. by the expense of the 
necessary chemicals an¢ aratus, anc i the am cnt of time and pract requ luce a fair negative, has long 
stood in the way of ph tog - becoming in every household a source of ami seme uction. With Britannia 
Dry Plates, any one who « tent y follows the few instructions we give may fairly suc¢ even at the first trial. 





The Student’s or Beginner’ s Set. Size of Plate 5x4. A complete Photographic Apparatus, comprising 
ens, Camera, Stand. Dry Plates, ( hemicals, Lamp, Trays, &c. Pric 

The Oxford Set, for plates 64 Comprising M ahogany Bellows y Camera, Double Swing, two Dcuble 
Backs, View or Gr up Lens, Slidi Tripod Stand, one dozen Plates, Dishes, Chemicals, Directi ns, : all ccmplete. 

The Compact j|-Plate Set, comprising Superior Dout le Swing, Belluws, Body Camera, Marion’s Rectilinear 
Lens, Leather Case, and Fold we hen and in Case. £7 tos. 

The University Set, for plates 84 x 6}, £10, con iprisir ga strong useful Pellows, Body Camera,with 3 Double Backs, 
Tripod Stand and Lens, Focusing Cloth, Chemi cals, Solu r. p, Tr: ays, Lamp, Measures, &c. Complete in woc den box. 

Marion & Co.’s Superior Set, fir plates ¢4x4j, & A very complete set, all of tne best material and 
workmanship, comprising everything necessary for worki ing Dry Plates. Leather Case for Camera, Case for 
Tripod Stand, and Box to contain all 

Marion & Co.’s Superior Set, for plates 84x63, £20. A very complete set, all of the best material and 
workmanship, comprising everything z necessary for working Dry Plates. Leather Case for Camera, Case for 
Stand, and Box to contain all. 


PRINTING SETS. INSTRUCTION IN 


! 

The Beginner’s Printing Set, for plates 5x4. Mate: | PHOTOGRAPHY 

rials and Instructions complete, 25s. " a - : 
The Oxford Printing Set, for plates 644}. Materials | MARION & Co. have just erected a large and 

and Instructions complete. 30s. a commodi us Gallery for the above purpose, and 
The University Printing Set, for plates 84 x 64, gos. have a staff of properly qualified assistants. 
The Superior Printing Set, for plates 64 x 49, 45s. Terms and appo_ntments onapplication. 23, Soho 
The Superior Printing Set, for plates 84 X 64, 60s. ' Square. 








NEW SERIES OF 
BRITANNIA PLATES. MARION & CO0.'S 


\EXTRA RAPID. — 

| We have prepared the above in accordance with Y/ 4 \ 7 ‘ 

4j the pressing wish of numberless customers, who find ya BP ve. Ae sik 1 A e 
Ny 


the emulsion of the Britannia Plates superior to all 
others, and who desire that the same superior quality 


may be supplied on a plate specially prepared fo 
extra rapid on ork. . 4 > —_ OT eee HALF SIZE. 
PLEASE NOTE that these Plates are as Quick as any pact Cameraever 
in the we rg invented. Each 
44X33 5X4 64 x 44 64 x 43 74x 7iX5 Bx5 83x64 Camera contains 
2s. 4@. 38.9a. 55. 3a. 5s. 3a. 6s. = 7S. 3a. 8s. Sd. Tes. 12 plates which 
9X7 10X8 12X10 15X12 are exposed in 
12S. 15S. 22s. 6d, 338. doz. rotation, and 
extra trays may 


COWAN’S GELATINO-CHLORIDE PLATES. isys'sr "tne: 


MARION & CO, Sole Proprietors. ame. ways: Son 


> be put on and 
What dc the Plates serve for? taken off the 
1 Portraiture and landscapes; most lovely effects visible by transmitted light. | Camera in the 
2. Lantern slides and stereoscopic transparencies ; open air without 
with more detail and better tone than by any exposure of the 
other process. plates to light. 
3. Transparencies for enlargements ; full of detail, 
soft, vig rous, and equ al in all respects to the GELATINO oe 
finest carbon positives, with this advantage, CHLORIDE 
that they can be produced in any light. fP The Academy 
4. For reproduction of negatives they are invalu- LATES, is the Camera for 
able. To ar The Bicyclist. 
- The Artist. 
PRICES. The Detective. 
The wate 
Man. 
The Naturalist.= Fe 
" iat age The Tourist. 
&e., &e. 














‘y 





5. 
Lantern Size 5 6 per doz. 


Ke 
34 x34 Lantern Size Joz. 
44 6 


64x 
84x 
For other sizes the prices are in proportion. 
We have in preparation cases and frames specially made for these Plates. 
Sample Chloride prints can be supplied. 





The Negatives, though small, have perfect definition, and give excellent sharp prints, and make good Enlargements. 
THE PRICES BELOW INCLUDE THE LENSES. 


No.1. Academy Camera, for Plates 14 in. square, including £ s. @. { No. 3A. Superior Workmanship.—Academy C ‘amera, best ma- £ s. a. 
a pair of Lenses, and being with 12 Plates. Size _ hogany, with a pair of Marion & Co. *s Rectilinear 
Camera 4X 3 in. eco «we €ach 2 100 Lenses, Tray, Porcelain Slab for memoranda... each 10 10 0 
(Extra Trays for ditto, 4s. each. thi in. “Britannia Dry Plates, rs per dozen.) (Extra Trays for ditto, with Ivory Number Tablet, 11s. each. 
No.2. Academy Camera, for Plates 2 in. square, ge No Academy Camera, for Plates esl ce res 
a pair of Lenses, and Tray with 12 Plates. Size of a ir of I : SS Pee accel 44 ine iach ‘ 
Camera, oX7X4h iD. 0. soe one an a ye ° mre, anc ray with 12 ates. Size of 
(Extra Trays for ditto, 5s. each, 2 in. square Britannia Dry Plates, a 114 EX TOP IN. wee ove ie = 
3@. per dozen.) (Extra Trays for ditto, 12s each. RY x sb in. Britan unia Dry Plates, 
No. 2a. Superior Workmanship. —Academy Camera, best Mahogany, 1s. 6d. per dozen 
with a pair of Marton & Co.’s Rectilinear Lenses, ‘Tray, No. 4a. Sugerior Workmanship.—Academy Camera, in best ma- 
Porcelain Slab for Mem wanda . «. each 7 ° hogany, with a par of Marion & Co.’s Rectilinear 
(Extra Trays, with Ivory Number Tablet, 6s. each.) Lenses, Tray, and Porcelain Slab tog cmaiebiien mak t0 $90 
No. 3. Academy amera, for Plates 3} in. square, including : maine : : 
a pair of Lenses, and” lage with 12 oe Size of Camera, 
10} X6§Xrofin.  « oo cco os Cath § oo | Capt. Plucker’s Patent Telescope Stand, wi th Metal Attachment 
(Extra Trays for ditto, 1os. each. shi in. “square Britannia Plates, for the Academy Camera, for No. 2 size, 42s. each; for No. 3 and 
1s. 6d. per dozen.) No. 4, 6os. ear h. 





(Extra Trays fot ditto, with Ivory .Jumber Tablet, 13s. each 





Santen Camera Sets, complete with everything requisite for Photo- | No.1 Set. «. £6 108, od. | No. 3 Set ss» we S10 155. Or. 
graphic Negatives and Photographic Printing. t No. 2 Set ooo cco £8 560m | No. gSet co oo £22 356. od. 


NW.B.—PACKING EXTRA, 


MARION & CO., 22 & 23, SOHO SQUARE, LONDON, W. 
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CHARLES COPPOCK, 


Late Partner with R. & J. BECK, 
1oo, NEW BOND STREET, LONDON, W. 


MICROSCOPES FOR STUDENTS AND AMATEURS. 


Materials for Preparing, Staining, and Mounting Objects. New Preparations of Parasitic 
Diatomacez ix situ. Marine and Freshwater Algz with Axtheridia and Tetraspores. 


ILLUSTRATED CATALOGUE, 2s. 





100. NEW BOND STREET, LONDON, W. 


CHAS. CHURCHILL & CO., 


Importers of American Tools and Machinery, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


Messrs. C. CHURCHILL & CO, are the introducers of all the best American Tools and Machines 
suitable for Amateurs, including 12 varieties of Fret Sawing Machines, over 800 Fret Designs, 12 
varieties of prepared Fret Woods, Amateur Lathes, Chucks, Drills, Vices, Braces, Boring Bits, 


Planes, &c. 
‘“ HOUSEHOLD ELEGANCIES.” 


A New Book for Ladies, Hundreds of Illustrations, with Hints how to Ornament their Houses 
cheaply and tastefully. 300 pp. 8vo. Post free, 6s. 6a. 








AMATEUR CATALOGUE, 215 pp. (Photolitho), with 800 Illustrations, sent on receipt of 6d. ; or 
new and complete Illustrated Catalogue for 1883, 215 pp. 4to, sent for 1s. in stamps. 








The REMINGTON “Perrecteo” TYPE-WRITER. 


: No. 2 PERFECTED TYPE-WRITER. 
A MACHINE to supersede the pen for manu- CAPITALS AND SMALL FTE RS. The Times, Tuesday, September 11, 1883. 


script writing, correspondence, &c., having twice 








~~ 
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the speed of the pen; is always ready for use. 
simple in construction, not liable to get out of 
order, easily understood. It is used in Govern- 
ment Offices, and by Merchants, Bankers, Law- 
yers, Clergymen, Doctors, Scientists, &c. 

“ The other advantages of the machine, those 
for which chiefly I personally value and em- 
ploy it, are worthy of a moment’s considera- 
tion. Its work in my hands is about twice as 
rapid as that of a pen, and became so after a 
few weeks of practice. I have worked the 
machine for eight consecutive hours without more 
than ten minutes’ interruption, and at the end 
of that time my hands were not conscious of the 
least fatigue. Every writer is aware that the 
same thing cannot be said with regard to the 
pen,—ROBERT Brupene ty Carter, F.R.C.S., 
we 





REDUCED PRICES. 


“The chief use of the type-writer may be 
said to be for business correspondence, for 
rapid and legible copying, as for the transcrip- 
tion of short-hand notes, and in the prepara- 
tion of manuscript for the press or for re- 
vision. ... 

‘In the preparation of manuscript for re- 
vision or for the press, the advantages of the 
type-writer over the pen are very decided. 
There is, first, the greater rapidity of produc- 
tion; and next, the superior quality of the pro- 
duct. The work of the type-writer is fairly 


* comparable to a printed proof, and may be over- 
2 looked and revised with the same facility, any 


necessary alterations being made by interlinea- 
tion with a pen. . . . Manuscript produced 
by the type-writer ought to go to the printer in 
almost precisely the condition in which it will 
finally appear.” 
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BEEMAN & ROBERTS, Sole Agents, 6, King Street, Cheapside, London, 


13 GOLD tf 7 #) 16 SILVER 
weoacs. THE OTTO" GAS ENGINE, “ssoacs 
OVER 12,000 DELIVERED. : 


CONSUMPTION of GAS guaranteed to 
be 25 to 70°/, less than in any other 
makes of Gas Engines. 


CROSSLEY’S PATENT TWIN ENGINES NOW 
OFFERED. 


IGNITION EACH REVOLUTION. 


Crossley’s Patent “‘ Self-Starter ’’ may now be applied. 
The Safest, Best, and Simplest made. 


CROSSLEY BROS., Limited, 


Openshaw, Manchester. 
London: 24, Poultry, E.C. Glasgow: Union Street. 
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